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Missile Trainer Simulators 


Rheem Electronics has been engaged in the 
analysis, design, development, 

prototype manufacturing and production 

of missile and aircraft trainers and 

simulators since 1950. A wide range of 
technology has been developed in the electronic, 
optical and electro-mechanical field; servo 
systems /analog computer systems/closed 
circuit TV /radar and radar target 

simulation /flight platform 

simulation / optical projection. systems /controt 
and actuating mechanisms, 


RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


Rivera, California 








— 





Ce 
~~ ’ 





woe. 


Cael 























A simple but precise computer is the brain of Hydro- 
Aire’s famed “Hytrol” anti-skid braking system: a 


black box that masterminds the braking operation on 
more than 6,000 airplanes now in use g 
This successful production experience — coupled with Ji 


considerable background in the development and applica- BURBANK, CALIFORNIA 

tions of semi-conductors — has led Hydro-Aire into the Aviation Subsidiary of CRANE 

field of highly reliable electronic system components. Anti-Shid Braking Syetems + Fuel 

Transistorized power supplies, regulators, amplifiers, System Controls + Pneumatic 

’ oscillators—all of advanced design and thoroughly field Controls + Actuation Systems 

1 tested —are now available from Hydro-Aire. Electronic Devices 
4 








Producing Controls for Every Basic Airborne System 














SERVO-SYSTEMS 
OF FORCE CONTROL 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing "™ SARGENT Hydraulic Pumps 
| BUILDS Hydraulic Motors 


FACILITIES including - : 

, Pneumatic Cylinders 
Research Machining & Grinding Servo-Systems Pneumatic Vaives 
Heat Treating, alltypes — Hydraulic Systems Ball Screw Actuators 
Plating, all types © Integrated Packages Gear Actuators 
Hydraulic Actuators Gear Accessory Boxes 
Hydraulic Vaives Electronic Systems 


Design 

Development 
Testing Inspection 
Qualifying Assembly 


Since 1920 


“GOOD WILL” is the disposition of ENGINEERING CORPORATION 


the pleased customer to return to the z 
place where he has been well treated. MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 
— U.S. Supreme Court HUNTINGTON PARK, CALIF. 


Handad of Excellence 














AVIATION CALENDAR 


Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Office 
of Scientific Research and Institute of 
Acronautical Sciences, Shirley Savoy Ho 
tel, Denver, Colo 

Apr. 28-May 2—Technical Sessions of the 
Electrochemical Society, Inc., Hotel Stat 
ler, New York, N. Y. 

May 4-7—Fourth National Flight Test In 
strumentation Symposiura, Park Sheraton 
Hotel, New York City 

May 5-7—1958 National Symposium, Pro 
fessional Group on Microwave Theor, 
and Techniques of the Institute of Radio 
Engineers, Cubberley Auditorium, Stan 
ford University, Stanford, Calif. 

May 12-14—National Conference on Aero- 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Biltmore Hotel, 
Dayton, Ohio 

May 12-16—Airport Operators Council 11th 
Annual Meeting, E] San Juan Intercon 
tinental Hotel, San Juan, Puerto Rico 

May 14-16—Spring Meeting, Society for Ex 
perimental Stress Analysis, Hotel Manger, 
Cleveland, Ohio 

May 19-22—17th Annual National Confer 
ence, Society of Aeronautical Weight 
Engineers, Inc., Belmont Plaza Hetel, 
New York, N. Y 

May 20—Conference on the Economics of 
Research and Development, sponsored by 
the National Science Foundation, Shore 
ham Hotel, Washington, D. C 

May 21-22—Flight Safety Foundation, Inc., 
Regional Business Aircraft Safety Seminar, 
Palmer House, Chicago, I 

May 25-31-1958 Aviation Writers Assn. 
Convention, the Shamrock Hilton, Hous- 
ton, Tex. 

June 2-4—National 
ence, Lord Baltimore Hotel, 
Md. 

June 4-5—West Coast Magnesium Sym- 

(Continued on page 6) 
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easily installed 
factory calibrated 


TRANS-SONICS 





etc. 1.m. 


SURFACE TEMPERATURE TRANSDUCERS 


octual size 











TEMPERATURE RANGE 
13754 —300 te +650F. 


The temperature sensing element is en- 
cased by a die-formed wire screen which 





13758 “0 te 1000F. 
can be installed on any surface with 1375C +200 te 1250F. 
TRANS-SONICS Type 64C cement. 13750 +500 to 1550F. 


actual size 


WELD-ON*, Type 1376 











The temperature sensing element is en- TEMPERATURE RANGE 

cased in a thin die-formed metal cover, 13764 — 300 te +650F. 
13768 © to 1000F. 

and is installed by spot welding the cover 1376¢ +200 te 1250F 


to the underlying metallic surface. 13760 +500 te 1550F. 





RANGES: From —400F to + 1550F. 

OUTPUT: Up to 5 volts without amplification. 

RESISTANCE CHANGE: 100 ohms over calibrated range. 
ACCURACY OF CALIBRATION: 


=1% of range interval 
+=2% for temperatures over 1000F. 


MAXIMUM CONTINUOUS CURRENT: 20 milliamperes rms. 
@ REPEATABILITY: +0.2% of range interval. 


@ VIBRATION: 1-inch double amplitude, 0-22 cps; 
25g, 22-2000 cps. 


ACCELERATION & SHOCK: 100g on all three major axes. 
LEADS: Two 6” nickel wires with high temperature insulati 





Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface 
Temperature Transducers are platinum resistance thermometers that can be 
installed on any surface, flat or curved, metallic or non-metallic, for accurate 
temperature measurement. The protective cover of the resistive element is 
cemented or welded directly to the thermal surface to form an isothermal system 
which gives a transducer reading that corresponds to the true skin temperature. 


/- 


A 5 point resistance-temperature calibration certificate at 0, 4, %, % 
and full scale temperature is supplied with each transducer. A strip of aluminum 
Thermotape* is also furnished with each unit to provide an alternate means of 
tape-on installation useful to 800F and under limited conditions to LOOOF. 


Types 1375 and 1376 are the newest members of the Trans-Sonics family 
of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. for Technical Bulletin on Surface 
Temperature Transducers. 
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Another 
famous 
plane 


PROVEN IN SERVICE 


1923 


Two DeHovillond DH-4BM's 
achieve first mid-air refueling 


today it is a commonplace occurrence, 
strides made by the aviation industry. 
And keeping pace with aviation’s growth, Rockbestos high tem- 


Thirty-five years ago, mid-air ry was front-page news — | 
y 


pical of the tremendous 


With the old of the mid-air sea wire and cable has earned a proven-in-service reputation. 


gefueling, two Army pilots 
stayed aloft four doys over 
San Diego, California. 


oday many Rockbestos Aviation wires, produced to the continu- 
ally high standards of the aviation industry, are integral parts of the 
nation’s aircraft and missiles. 
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ROCKBESTOS HEATZONE AIRCRAFT WIRE 


Typical of the many Rockbestos Aviation 
Wires which cover a temperature range from 
257°F to 750°F is this Rockbestos HEAT- 
ZONE® — a 400°F wire for power, control and 
communication circuits made in accordance 
with MIL-W-7139A. It is ideal for general pur- 
pose aircraft wiring because it has excellent 


resistance to flame, mofsture, gasofine, 
fungus, alcohol, grease, oil and hydraulic 
fluids. it has oe dielectric strength and ex- 
cellent flexibility at low temperatures (—55°C). 
It is especially recommended for high im- 
pedance circuits. 


For complete specifications on Heatzone and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 


ROCKBESTOS PRODUCTS CORPORATION 


me NEW HAVEN 4,CONNECTICUT 
NEW YORK + CLEVELAND + CHICAGO + OAKLAND « iOS ANGELES 
PITTSBURGH + ST. LOUIS + DETROIT + SEATTLE + ATLANTA «+ DALLAS 


AVIATION CALENDAR 
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posium, correlated program by the Society 
of Aircraft Materials and Process Engi 
neers and the Magnesium Assn., Institute 
of Aeronautical Sciences Bldg., Los An 
geles, Calif 

June 9-12—Semi-Annual Meeting, American 
Rocket Society, Inc., Hotel Statler, Los 
Angeles, Calif 

June 9-13—Fourth International Automation 
Exposition and Congress, Coliseum, 
me: Ua Oe Es 

June 16-18—Second National Convention 
on Military Electronics, Sheraton Park 
Hotel, Washington, D. C 

June 23-July 3—Special Summer Program on 
Random Vibration, an introduction to 
the vibration problem in missiles and jet 
aircraft, Massachusetts Institute of ‘Tech 
nology, Cambridge 39, Mass 

June 24-26—3lst Meeting, Aviation Dis- 
tributors and Manufacturers Assn., \lount 
Washington Hotel, Bretton Woods, N, H 

June 25-27—Air I ransportation Conference, 
American Institute of Electrical Engi- 
neers, Hotel Statler, Buffalo, N. Y 

July 4-6—All American Aviation Exposition, 
County Airport, Pittsburgh, Pa. For de 
tails write: All American Aviation Exposi 
tion, Executive Headquarters, 210 Semple 
St., Pittsburgh 13, Pa 

July 4-6—Northeastern States Soaring Cham 
pionship Contest, Elmira, N. Y 

July 8-11—The Institute of the Aeronautical 
Sciences, National Summer Meeting, Am 
bassador Hotel, Los Angeles, Calif 

July 14-15—Triennial Inspection, National 
Advisory Committee for Aeronautics, 
Ames Aeronautical Laboratory, Moffett 
Field, Calif 

July 24-25—Fifth Annual Symposium on 
Computers and Data Processing, Albany 
Hotel, Denver, Colo. 

Aug. 6-8—Special Technical Conference on 
Non-Linear Magnetics and Magnetic Am 
plifiers, sponsored by the American In- 
stitute of Electrical Engineers, Hotel 
Statler, Los Angeles, Calif 

Aug. 19-22—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif. 

Sept. 1-7—1958 Farnborough Flying Display 
and Exhibition, Society of British ‘Air 
craft Constructors, Farnborough, Eng- 
land. 

Sept. 3-5—1958 Cryogenic Engineering Con 
ference, Massachusetts Institute of Tech 
nology, Cambridge, Mass 

Sept. 6-14—International Aviation Show, 
Coliseum, New York, N. Y. 

Sept. 8-13—First International Congress of 
the Acronautical Sciences, Palace Hotel 
Madrid, Spain. 

Sept. 8-13—Dynamics of Flight, University 
of Michigan intensive course for practic 
ing engineers. For details: R. M. Howe, 
Dept. of Aeronautical Engineering, 1523 
East Engineering Bldg., University of 
Michigan, Ann Arbor, Mich 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Miami 
Beach, Fla. 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assr., 
New Delhi, India. 
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Royal Swedish Navy 
Orders Vertol 44’s 











+7 itcrapt Corporation 


MORTON, PENNSYLVANIA 


A special committee of the Swedish Navy made a year-long study 
of helicopters suitable for anti-submarine warfare as well as 
utility transportation. In the United States they consulted with 
headquarters personnel of the three armed services, visited heli- 
copter manufacturers and toured military operating units. 


At the conclusion ofthis intensive study, the Swedish Navy placed 
an initial order for four of the 22-place Vertol 44's, to be aug- 
mented later by additional procurement. 





Official Navy announcement of the purchase said the choice was 
mainly based upon the Vertol 44’s “good stability in hovering 
and towing missions, good instrument flight capabilities and 
mission endurance... practically unlimited controllability for 
the contemplated missions.” 


Sweden thus became the fifth western nation to purchase the 
sturdy Work Horse helicopter, first choice of the experts for the 
most difficult assignments. 


In commercial or military use the Vertol 44 offers these features: 
@® Highest useful load, largest seating capacity 

@ Lowest seat mile cost 

@ Automatic stabilization 

@ Instrument flight capability 


For detailed information write: Customer Relations Manager 
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AVIOWICS REACH GIGHER GOMES 
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Greer experience in the design and manufacture of jet 
test equipment started with the very first military 
power plants more than a decade ago. Consider these 
achievements since that time... 


> Greer has built more jet test equipment than 
any other company in the world. 


> Greer successfully pioneered the manufacture 
of the first jet test equipment. 


> Greer has built more than 1,000 jet test 
machines — 200 different types, totalling more 
than $15,000,000 in orders. 


> Greer test equipment is owned by all major 
world airlines and U.S. aircraft manufacturers. 


> Greer jet test equipment is used by every major 
American engine manufacturer including sev- 
eral leading international manufacturers. 


> Greer has the largest plant — 155,000 sq. ft.— 
and the most complete facilities devoted exclu- 
sively to test equipment and fluid components. 


These indisputable facts, plus Greer’s unmatched 
experience of over 1,500,000 engineering man-hours 
in jet test equipment...Greer’s proven technical know- 
how...and Greer’s expanded Airline Sales-Engineering 
Dept....add up to one sound conclusion: Greer is the 
logical choice to contact for your jet test equipment. 
For prompt and personal attention to your immediate 


or projected test and ground support requirements, 
contact Manager, Airline Sales-Engineering Dept. 





fe 


~ 


fox 


tod ee we 
f \ 





GREER HYDRAULICS INC. 
New York International Airport + Jamaica 30, New York 
Telephone: Olympia 9-9700 
Subsidiary: Greer Hydraulics Engineering Corp. * Los Angeles, Cal. . 
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When the success or failure of 
an entire program depends on 
the faultless functioning of 
every part—look to Ex-Cell-O 
parts and assemblies. They are 


products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 


years. 

Contact Ex-Cell-O today; 
we'd be happy to talk over 
your problems in the design or 
production of precision parts 
and assemblies. 


EX-CELL-O FOR PRECISION 


CORPORATION 
DETROIT 32, MICHIGAN 





ground speed & drift angle 
any time, anywhere, any weather 


One look and the pilot KNOWS. In a glance 
he reads actual ground speed and drift angle, 
displayed on his flight panel — automatically 
and continuously. 

The system operates entirely without 
ground aid or celestial fix. 

RADAN is the result of GPL’s harnessing~ 
of Doppler for air navigation—an achievement 
comparable in magnitude to the breaking of 
the sound barrier. 


...and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 

@ RADAN — accurate: within 1% for ground speed, 
within %° for drift angle 

@ RADAN — small: 4.4 cu. ft.—light: 89 lbs. 

@ RADAN — operates without ground or celestial aids 

@ RADAN — virtually maintenance-free 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 
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Graph-Mo’ dies cut downtime 50% 
on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo®—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


TIMKE 


and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ‘“TIMROSCO”, 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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FOR INERTIAL NAVIGATION 
) | AND GUIDANCE SYSTEMS 





’ 
tn Electrg-Mechanical Equipment—such as the Air Force's ASN-6 
Automatic Dead Reckoning Navigation Computer now in 
. A. production at Hoffman—include gyroscopes, inertial navigation 
\ iv systems and components, servomechanisms, fire contro 
\ : j { systems, and guided missile controls. These are examples of the 
-e 


. s special Hoffman skills and electro-mechanical capabilities 


a > which can help solve your design problems 


/ 3740 South Grand Avenue, Los Angeles 7, California 
Research, Development & Production. Weapons Systems - Radar 
Communications - Electronic Counter Measures - Navigation - Missile Support Equipment 
Semiconductor Applications - Electro-Mechanical Equipment 





TEST INSTRUMENTS Bulova’s rugged Tachometer Tester for all jet and 
reciprocating systems meets MIL-T-945A requirements —is accurate to 
0.1% with engines on or off. Simple to operate and maintain, this field 
unit also serves in maintenance depots. Precise Bulova testers include 
the dual purpose Torqmeter—a dynamometer or calibrated torque source 


RECONNAISSANCE SYSTEMS Bulova-developed miniaturized sensor 
packages, geared to specific tactical missions, feed combat surveillance 
data to Bulova analysis and display systems. Camera, infra-red, TV and 
radar techniques, combined and integrated, aid decision-making on land 
and in space. Satellite applications? Unlimited! 


Bulova’s capability helps to solve 
today’s most challenging problems 


To conceive, develop and manufacture a 
broad range of advanced electronic and 
electro-mechanical devices...this is the 
Bulova capability. 

Meeting the needs of defense and industry 
is an unusually creative group of scientists, 
engineers and technicians, backed by 80 
years’ experience in precision production. 


BULOVA RESEARCH AND 


BULOVA PARK — JACKSON HEIGHTS — 


INFRA-RED COMPONENTS Bulova’s advanced IR projects include 
mosaic cells that will automatically filter out unwanted wave lengths 
and picture targets clearly against any background. Bulova infra-red R&D 
covers lead selenide and lead sulfide cells, missile seeker cells, reticles, 
filters and thermistor bolometers...for defense and industry. 


ULOVA 


DEVELOPMENT LABORATORIES, INC. 
NEW YORK 


With dynamic imagination, Bulova’s capa- 
bility has invaded the often uncharted 
technological areas to originate many 
modern-day miracles in miniaturized sys- 
tems and components. 


Here is a proven capability ready to assist 
you from concept to mass production. For 
full information, write Department G.I.S.-2. 


company 


INFRA-RED SYSTEMS Bulova’s IR illuminators put unseen spotlights 
on night objectives. Bulova’s development capability extends to fire 
control systems that detect, track and automatically lock on target 
Designed for accuracy and simplicity, these high resolution units will 
serve our nation’s land, sea and air forces. 
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Is your airline giving the 


. ae 
business traveler what he 


really wants? 








What Business 
Travelers Want 


J want tc save ume 


What Lockheed 
Electra Delivers 


Fast Flights—Electra/Flight gives your passengers 
quick taxi and maneuver, swift take-off, fast climb... 
swifter in the air—saves time on the ground, too. 





More Flights Per Day— Because the Electra costs less 
to run, and gets around faster, it provides more flights 
to choose from...even to smaller cities. 


Close-To-Home Service— Electra can take a full pay- 
load in and out of today’s close-in airports—which 
handle 90% of ail traffic. This short-runway ability 
is proved in flight tests where Electra landings and 
take-offs are being made in less than 1,900 feet— 
without prop reverse or wheel brakes! 





SD in retcottng at stops 


Less Time Waiting On The Ground— Passengers, bag- 
gage, food and fuel all load at the same time. Electra/ 
Flights leave right from terminal, carry ample fuel 
for many stops. Passengers can carry hand baggage 
on and off plane...no annoying waits. 





PURCHASED BY: Aeronaves de Mexico + American Airlines + Ansett/Ana of Australia * Braniff 
Airways + Cathay-Pacific Airways + Eastern Air Lines + Garuda Indonesian Airways * KLM—Royal Dutch 
Airlines * National Airlines « PSA—Pacific Southwest Airlines * Western Airlines 


LOCKHEED AIRCRAFT CORPORATION - BURBANK, CALIFORNIA 
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Hate “Weather Ahead’ 
delays 


All-Weather Scheduling— To avoid weather delays, 
Electra can take-off and fly at any altitude from 5,000 
to 20,000 feet with less than 1% variation in speed 
on a typical 400-mile flight. 








oe 


Want safety, security 


Four Dependable General Motors Allison Prop-jets — 
Passengers like the feeling of security when the big 
props quickly “take hold” on a wave-off...or bring 
the Electra to a safe stop on a slick runway. 





S 


Want to relax in 
comfort, to arrive fresh 
and ready tor business 


Electra/Flight gives the business traveler exactly what he wants 







Vibration-Free Flight— Quiet, no quiver—no shake. 
Passengers will remember this about Electra/Flight. 


“Living Room” Comfort—Electra’s wide fuselage 
allows new wider 20” seats ...wider “room-to-pass” 
aisles. Large “picture windows” give a broad view. 
Radiant heated, fully pressurized air-conditioned 
cabin adds to passenger comfort. Interiors designed 
by Henry Dreyfuss. 





Lockheed Electra 


The finest short-to-medium haul turbine-age airliner...designed to 
assure you of maximum return on every operating dollar. 





FOR AIRCRAFT AND MISSILE APPLICATIONS: 


Variable Pump Design 


! 
Breakthrough: MiIckERs 


Variable 
hydraulic 
output 
from. 
constant 
displacement 


package 


NEW MINIATURIZED 
VARIABLE DISPLACEMENT 


3906 Series 


® 48% weight reduction—70% smaller envelope* 
® 12,000 rpm for aircraft applications 

# 18,000 rpm for missile use 

# 24,000 rpm for intermittent duty 

® 9.7 gpm delivery at 24,000 rpm 

# 17 hp (over 7 hp/Ib) at 24,000 rpm and 3000 psi 

® 98% volumetric efficiency—92% overall efficiency 


® Uses proven Vickers 3000 psi rotating pumping 


element 
® Integral automatic pressure compensator 
® Extremely rapid response 
# Minimum external sealing elements 
# Minimum number of moving parts* 
® Broad range of control methods available 
s First of a new complete line 


® Power saving (and heat rejection) advantages of 
variable displacement at fixed displacement weight 
and envelope. 


*Compared to standard 3000 psi Vickers Series PV-3906 variable 
displacement axial piston pump. 


For further information write for Bulletin No. A-5233. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division 
Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 + Detroit 32, Michigan 


TORRANCE, CALIFORNIA + 3201 Lomita Boulevard 
P.O. Bex 2003 + Torrance, California 





STANDARD 
CONSTANT DISPLACEMENT 


Weight. ..2.4 lb 3906 Series ow Weight. ..2.1 lb 


Performance Characteristics of Model E-0011111 Pump 
(Pv-3906 -30°size) 
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Pump Speed — 10,000 rpm 
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Nn 
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inlet Pressure — 27 psic 
' wt 
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0 400 800 1200 1600 2000 2400 2800 3200 


OUTLET PRESSURE-PS! 
Curves above show actual performance of new Vickers 
variable delivery pump. Note exceptionally high volumetric 
and overall efficiencies throughout broad outlet pressure range. 
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Pump Speed — 10,000 rpm 


OUTLET PRESSURE -PS! 


— 
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inlet Pressure — 27 psia 


Nn 


' 10 


%o s 1.0 oS = 2 ww oo 40 
DELIVERY - cPeu 

Actual test data demonstrating high overall efficiencies even 

at partial flows for the new Vickers variable delivery pump. 


Note low horsepower loss throughout entire delivery range. 
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B.EGoodrich 


First business plane flies polar route 
with B. F. Goodrich De-Icers 


A production model PacAero Learstar recently became the 
first twin-engine business plane to make a trans-polar hop. 
Flying through one of the worst ice belts in the world, 
the Learstar made only one stop for refueling between 
Los Angeles and Dusseldorf, Germany. Total elapsed time 
—22 hours, 58 minutes. 

This record flight was made possible in part by depend- 
able B.F.Goodrich Type 21 Pneumatic De-Icers installed on 
leading edges of the Learstar's wings, stabilizers and fins. In 
addition, B.F.Goodrich De-Icers kept weight to a minimum, 
allowing an extra margin for fuel during the long flight. 

Tailored to the exact shape of the airfoil surface and 
cemented on without stretching, B.F.Goodrich De-Icers fit 
smoothly, are easy to maintain and easy to operate. When ice 


begins to form, the pilot simply flips a switch and small, 
flexible tubes inflate and deflate in automatic sequence, 
snapping off ice into the airstream. 

At present 36 Learstars are serving major companies in 
both this country and abroad. Each of these long-range planes 
is equipped with B.F.Goodrich Pneumatic De-Icers—the 
positive ice protection system with lightest weight. As a 
matter of fact, more and more multi-engine business aircraft 
are relying on this dependable means of ice removal for low- 
cost insurance against expensive delays. 

Find out more about B.F.Goodrich Pneumatic De-Icers 
now. Send for free data sheet AD-301. Write: B.F.Goodrich 
Aviation Products, a division of The B.F.Goodrich Company, 
Akron, Ohio. 


B.EGoodrich aviation products 





EDITORIAL 





Financial Storm Brewing 


Last summer and fall the aviation industry and _ its 
related technologies were put through a financial wringer 
by government fiscal policies that are still being felt in 
virtually every phase of the currently receding economy 
It does not take a doctorate in economics to trace the 
beginnings of the present economic slump to the 
traumatic shock induced in the nation’s largest manu 
facturing industry by the government's fiscal bungling 
of last summer when Pentagon officials blandly an 
nounced they would not pay any bills then legitimately 
due for at least another six months 


Basic Problem 


In addition to the visible economic damage inflicted 
on the aviation industry, these fiscal policies threw a 
cold shock of fear down through all of the economic 
channels of subcontracting and supplies that carry the 
defense dollar down to the grass roots of the American 
economy. 

Basically, the defense fiscal problem has been the 
result of a consistent failure of the executive planners 
to face up to the full cost of the defense program they 
have repeatedly promised to provide for the American 
people. After the end of the Korean war in 1953 there 
were large sums of appropriated but unexpended funds 
available to all three services. For several vears the 
services were able to finance their programs adequately 
cut of the Korean surplus despite radically reduced 
new appropriations. When the Korean surplus was ex 
hausted, the civilian leaders of the Defense Department 
refused to face the hard financial facts of their problem. 
They continued the below par budget requests while 
continuing to trumpet that they would provide an 
adequate defense program. Each year since Fiscal 1955, 
the gap between the program promised and the money 
budgeted to finance it has widened. 


Industry Forced to Borrow 


This was first glossed over bv cutbacks in defense 
strength labeled as “efhcient economy.” Last vear the 
crisis became so acute that in the Air Force alone, 
according to a memo from Secretary James Douglas to 
the then Defense Secretary Charles E. Wilson, a $4 bil 
lion gap existed between authorized hardware procure 
ment programs and the funds available to pay for 
deliveries of this hardware. 
Pentagon civilian leadership told the industry to go out 


To solve this problem, the 


and borrow the money they needed to tide them over 
until the government could pay its bills. 
came despite the fact that interest paid on these bor 
rowed funds was denied by the same officials as a legiti 


I'his advice 


mate cost of doing business. 
When Neil McElroy became Secretary of Defense 
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last fall, he made a valiant effort to straighten out thi 


fiscal mess he had inherited from his predecessor. How 
ever, the problem was more acute than was generally 
McElroy’s measures, instituted in an 
ibout to 

Details 


of how this new financial crisis is hitting the Pentagon 


realized, and M1 
honest effort to solve the problem, are now 


be inundated by a new flood of under-financing 


are reported on page 26 by Cecil Brownlow, Aviarion 
Weex’s Washington bureau chief. Navy admirals als 
have testified before Congress on the details of how 
their aircraft and missile procurement programs are being 
squeezed in this continuing financial bind Again the 
aviation industry is being asked by the government to 
wait for payment on work completed under legitimat 
“Deferred billing 


is the polite Pentagonese for this brutal financial 


contracts with the military services 
practice 

Everybody from President Eisenhower on down agrees 
that our defense effort must be strengthened and accel 
erated to successfully repel the Soviet challenge in the 
space age. But how can such a goal possibly be achieved 
by pursuing fiscal policies that are viciously whittling 
the basic strength from our new weapons development 


o ? 
programs 


Full Discussion Needed 


We believe that this is a question that should be 
thoroughly explored by the Congress and the American 
taxpayer. It is a problem that so far has been pretty 
well kept within the confines of the Pentagon and the 
executive branch of the government. We sense a reluc 
tance on the part of the aviation industry, which is being 
most brutally squeezed by these fiscal policies, to discuss 
them publicly This is a grave mistake Leaders of 
the aviation industry owe it to the American people to 


Onlv by a 


} 


full and open discussion of these problems will any sort 


explain these fiscal facts of life in detail 


of intelligent and permanent solution be attainable 

[he present Pentagon policy of simply sweeping its 
fiscal dirt under the rug of the next fiscal vear is increas 
ing the magnitude of the fiscal gap with each passing 
veal At the same time, it is eroding the militar 
strength of our national defense program It cannot 
be permitted to continue any longer without permanent 
and perhaps irreparable damage to the entire militar 
posture of this country and its allies 

Whatever the hard fiscal facts of the Defense Depart 
ment problem may be, they must be faced squarely and 
solved effectively. Otherwise, we will pour the billions 
already appropriated into a vitiated effort that will fall 
significantly short of producing the defense strength 
required to maintain our position as a successful leader 
of the free world. 

—Robert Hotz 
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POWER FOR MISSILE & AIRCRAFT HYDRAULIC SYSTEMS 


ACTUAL SIZE 


\ 


Eastern Aviation Hydraulic Pumps set new standards for performance, yet are 
the smallest, most lightweight ever made. 


By meeting customer requirements and government specifications with precise 
detail, Eastern Pumps give reliable long-term service. 

Hundreds of models, close-coupled to electric motors with speeds to 24,000 
RPM, can be furnished for your special systems. You gain the advantage of 
economical mass-produced components custom-engineered into whatever 
configuration is needed. Performance is from .015 to 1.5 GPM, 0 to 3000 PSIG 
with theoretical displacements from .0021 to .0419 cubic inches per revolution 
A variety of bearing combinations handle different types of fluid and 

operating pressures. 

Missile and aircraft system engineers have discovered Eastern Pumps do the same 
job as units that use greater space and weigh far more. Applications have 
included circulating coolant in bomber guidance system, providing hydraulic 
power for ground control of jet, charging accumulator in an in-flight refueling 
system, furnishing an APU system with power to a missile, and countless others. 
For your next project, contact Eastern for creative engineering help that really helps. 


¥/ Write for NEW Aviation Bulletin 350 describing 
% the above units and larger-capacity pumps. 


Zon oRO™ 
EASTERN INDUSTRIES, INCORPORATED 


100 Skiff Street * Hamden 14, Conn, West Coast Office: 1608 Centinela Avenve * inglewood 3, California 








WHO'S WHERE 


In the Front Office 


Edward W. Ringo, executive vice presi- 
dent, Transocean Air Lines, and _ board 
chairman of Flight Enterprises, Inc., sub- 
sidiary of Transocean, Hartford, Conn. 
Donald Zipfel succeeds Mr. Ringo as 
president of Flight Enterprises. Also 
George McCusick, vice president of Flight. 

Louis M. Purcell, president, Dressen- 
Barnes Corp., Pasadena, Calif. Also: Ross 
C. Sargent, vice president-operations, and 
Walter S. Baumgartner, vice president-sales 
and engineering. 

Henri Busignies, president, newly con- 
solidated IT&T Laboratories, International 
Telephone and Telegraph Corp., New York. 

William T. Snebold, vice president and 
general manager, Hycon Mfg. Company, 
Pasadena, Calif 

Earle K. Brownridge, executive vice presi- 
dent and general manager, Orenda Engines 
Limited, Toronto, Canada. 

Norman P. Blake, vice president, and 
Howard M. Blackwell, assistant vice presi- 
dent-services of supply, Pan American 
World Airways, Inc. John T. Shannon 
succeeds Mr. Blake as Atlantic Division 
manager. 

Harry E. Gude, vice president-manufac- 
turing, Aluminum division, Olin Mathieson 
Chemical Corp., New York, N. Y. 

Fred K. Powell, Jr., head of Defense 
Products Program, American Machine & 
Foundry Co., New York, N. Y.; Gen. 
Laurence C. Craigie (USAF, ret.), Deputy 
of Defense Products in charge of the Ballis- 
tics Missiles Program. Mr. Powell is vice 
president-engineering; Gen. Craigie is also 
a vice president. 

Charles S. South, vice president and as- 
sistant to the president, Braniff Interna- 
tional Airways, and Thomas P. Robertson, 
assistant vice president-research and statis- 
tics. 





Honors and Elections 


Edward S. Carter, Jr., assistant chief of 
the avionics section of the Sikorsky engi- 
neering department’s dynamics branch, has 
received the first George Mead Gold 
Medal for outstanding engineering achieve- 
ment in United Aircraft Corp.; three of 
Mr. Carter’s associates, Harold §S. Oakes, 
Jr., Jack T. Stultz, and Henry R. Angel, 
have received George Mead silver medals. 

John Wild, director of engineering for 
ARO, Inc., has been named to Research and 
Engineering Advisory Panel on Acronau- 
tics, Department of Defense, Washington 

James Martin, chief designer and man- 
aging director of Martin-Baker Aircraft 
Company of England and Canada, has re- 
ceived the Laura Taber Barbour Award. 
The award, which is administered by Flight 
Safety Foundation, is given annually for 
achievement in aviation safety. 

Lt. Henry B. Grudberg, Project Engi- 
neer, Helicopter Section, Aeronautical Re- 
search Branch, ‘Transportation Research 
and Engineering Command, has won the 
Institute of the Aeronautical Sciences’ 
Flight Test Engineering Fellowship. 

(Continued ou page 159) 
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INDUSTRY OBSERVER 


> Polaris fleet ballistic missile subsystems have been tested in 12 flights thus 
far from USAF Missile Test Center, Cape Canaveral, Fla. Missile system 
as a whole is scheduled to begin flight tests sometime this fall. Four- 
barreled Aerojet solid propellant powerplant is now being static tested 
on a once-every-48-hr. basis. 


> Navy would like an additional $11 million in Fiscal 1959 to help speed 
development of its Subroc underwater-to-air-to-underwater anti-submarine 
missile. Program has now reached the negotiation stage with industry. 
Subroc is scheduled to have a range of between 25 mi. and 50 mi.; be 
capable of carrying an atomic warhead, Detection technique is expected 
to cause more problems than either launch or guidance methods. 


© Airways Modernization Board may take over sponsorship of Bendix 
Radio’s air collision avoidance system investigation following an Air Force 
decision to divert funds originally scheduled for the project to space oriented 


programs. 


> Exploitation of microminiature construction techniques developed by 
Army’s Diamond Ordnance Fuze Laboratory which shows promise of re- 
ducing size and weight of avionic equipment to from 1/10th to 1/100th 
that of present units is being slowed by lack of funds. Technique, including 
new process for making microminiature transistors which appears ideal for 
space vehicle use, reportedly could be greatly accelerated with an additional 
$100,000 in funding. 


P Adoption of shock-absorbing suspension system for screening out vibra- 
tion to protect guidance and other equipment is being considered for use 
with the Thor intermediate range ballistic missile’s Rocketdyne rocket 
motor. Motor is now solid mounted with ball and socket joints. 


>» Navy-Temco Corvus air-to-ground tactical missile will home on enemy 
radar stations in final flight to target. 


Soviet Navy has been conducting negotiations with Egypt and Yemen 
for permission to base 900-mi.-range, IRBM-carrying submarines at Port 
Said and Salif on the Red Sea. Permission would give the Soviets bases 
at each end of the Suez Canal. 


> Wright Air Development Center has requested bids for airborne signal 
reconnaissance systems. Cost of contract will be approximately $40 million. 
Purpose is to intercept, record and analyze enemy signals over a broad fre- 
quency spectrum at much greater than normal transmission distances, 


> New Grumman Ag Cat agricultural biplane (AW Nov. 25, p. 32) will 
be produced by Schweizer Aircraft Corp., Elmira, N. Y., under agreement 
signed by both firms. Schweizer is currently building production tooling 
for Ag Cat to provide for output of some 100 aircraft. Price tag will be 
approximately $17,500 and Grumman feels that “there won't be any prob- 
lem” in selling airplanes. Grumman has appointed four independent dis- 
tributors in U.S. to sell its new biplane: Magnolia Aviation, Laurel, Miss.; 
Sun Valley Dusting Co., San Benito, Tex.; United Hecathorne Co., Rich- 
mond, Calif., and Mid-Continent Aerial Sprayers & Dusters, Inc., Hayti, 


Mo. 


> Quick unloading in combat conditions with no ground equipment is the 
design aim of one modification of the Nord-Aviation 2501 Noratlas trans- 
port. Aircraft has been built with modified landing gear that can partially 
retract on the ground with the full weight of the plane on it. Partial re- 
traction tips the floor level down and aft so that wheeled loads can roll 
out the back door. Inertia unloading also can be done if the pilot stops the 
aircraft, retracts the wheels partially and then guns the engines. The plane 
pulls away rapidly, and the load slides out the rear door. 


> Bell XV-3 fixed-wing VTOL has tilted its wing-tip rotors forward 60 
degrees from the vertical during flight tests. Complete conversion is expected 


soon. 
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Automatic checkout equipment is a project of J. G. Ferguson, 


Senior Staff Engineer, Stavid Engineering, Inc. evn eve 
Mr. Ferguson has specialized in the development of frequency standards for PROJECTS INCLUDE: 


Loran and other navigation systems, field transmission measuring apparatus, Shipboard and Submarine 


cathode ray tube displays, and many other test and measuring devices for Antenna Systems 


electronic equipment. His current work at Stavid is to develop equipment for Electronic Countermeasures 
reliability studies and automatic testing of electronic systems. Mr. Ferguson is Equipment 

one of a team of Stavid scientists and engineers who are applying their knowl- Anti-Missile Systems 

edge... from concept through production ...to projects of major importance 
to the defense and progress of our country. 


High Power Air Search 
Radar System 


In Stavid's objective engineering atmosphere, scientific, development and Radar Toss Bombing System 





manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. A typical project is the development of an Airborne 
Search, Bombing and Terrain Clearance Radar System. 


gS TA VsID Engineering, INC. roses, vow serves 


Engineers and Scientists: Join Stavid Advanced Systems Engineering T¢ 


Missile Guidance Systems 


LANCE Weapon System 

















Reorganization Lines Drawn 


Despite Defense Secretary Neil H. McElroy’s clear 
warning to military leaders that they are expected to 
support the President’s defense reorganization plan and 
express opposing ideas only if questioned by Congress, 
real attitudes of the services toward the plan are reflected 
in statements by their associations. Navy League has ex- 
pressed strong opposition to most of the plan’s features. 

After a study by its Airpower Policy Committee, Au 
Force Assn. last week pledged full support in principle 
“insofar as the plan represents a considerable advance in 
the direction of true unification called for in AFA 
policy,” but expressed everything from general approval 
to “grave fears” about specific points. Army also is 
believed to be willing to go along with most of the points 
in the program. 

AFA’s greatest concern was expressed over increased 
management authority for the Secretary of Defense. 
AFA said it favors “concentration of policy-making au- 
thority, but we consider it equally essential to decen 
tralize fully day to day operations and detailed admin 
istration. The present extreme manifestation of Parkin- 
son’s Law in OSD is both unsound and unhealthy.” 

Proposal to centralize research and development gave 
AFA “certain grave reservations.” The association said 
Defense Department’s role in this area “has been essen- 
tially repressive, rather than creative,” and said the 
“tendency has been toward indecision and nitpicking 
over ways and means, rather than broad policy making 
and direction.” 

USAF Chief of Staff Gen. Thomas D: White said 
one day later that he had studied the President’s plan 
and “as I understand his proposals, I understand their 
implementation will be of great benefit to the security 
of the country. The Air Force is wholeheartedly in 
accord with the President's reorganizational proposals.” 


Sputnik II‘s Return 


Russia’s Sputnik II earth satellite returned to earth in 
pieces last week with the major portion falling in the 


Atlantic Ocean near Barbados, B.W.1. A Naval Research 
Laboratory spokesman said that the rocket casing was 
seen over Denver about an hour later and its impact 
point was unknown. 

U. S. estimates of the size and weight of Sputnik II 
which have been made from tracking data indicate 
that the satellite weighs between 6,000 and 8,000 Ib. and 
is probably about 70 ft. long, the approximate length 
of the complete Vanguard rocket. ‘These estimates 
made by U.S. agencies connected with the IGY pro 
gram agree with one made by Dr. John P. Hagen, Van- 
guard project chief, that the longitudinal cross-sectional 
area of the orbiting body is about 300 sq. ft. From 
the standpoint of aerodynamic drag calculation, the 
equivalent cross-sectional area of Sputnik II as it tum- 
bles randomly is estimated at 180 sq. ft. 


No-Show Opposition 


Airlines’ no-show penalty plan which, statistically, has 
been hailed a success by the Air Transport Assn. since 
its adoption last year, is now running into strong, unex- 
pected opposition from at least three airlines. At a 
recent meeting of the Air Traffic Conference, American 
Airlines, an early proponent of the plan, cast its vote 


Washington Roundup 





against a move to extend the plan until April 1, 1959. 

American was joined in its dissenting vote by Alle 
gheny Airlines and Mohawk Airlines, the latter claiming 
that it “is our responsibility, not the passenger's, to 
fill our seats.” A compromise move to extend the pen 
alty ruling until Sept. 1 and to meet again on May 13 for 
further discussions on the plan was accepted unanimously 
by all members of the Air Traffic Conference Air 
Transport Assn. statistics on the plan, derived from 
periodic surveys of the operation of the ruling, have 
consistently indicated the plan was meeting very little 
passenger resistance and had materially contributed to a 
decline in the number of no-shows 


Army Purchase Plans 


Army plans procurement of 429 aircraft during Fiscal 
1959. These are: 24 medium cargo helicopters with a 
three-ton payload; 60 quarter-ton pavioad utility heli 
copters; 176 two-passenger reconnaissance helicopters; 
31 two-passenger fixed wing observation aircraft; 100 
fixed-wing utility aircraft; 29 fixed-wing cargo aircraft 
with a 1.5-ton pavload capability; nine research and 
development aircraft. 

Sen. Norris Cotton (R.-N.H.) has criticized the ad 
ministration for failing to ask Congress to authorize con 
struction of more Polaris missile submarines in _ the 
Fiscal 1959 defense appropriation requests. Cotton said 
he had hoped the President would ask for at least six 
more Polaris submarines rather than the two actually 
requested in order te provide what he termed the most 
eee and greatest security at the least cost. 

Concentration on missile submarines, where the U. S 
already has a clear lead in production and experience, he 
said, can enable the nation to leap-frog Russian devel- 
opments in missiles and retain the balance of world 
power on the side of the free world and peace 


Progress vs. Secrecy 


House Government Information Subcommittee, re 
porting on hearings on secrecy and scientific information 
begun two years ago, urged abolition of the 
know” criterion, adoption of a uniform security clearance 
for all agencies and all defense contractors, and an end to 
attempts to “hide discoveries of the basic laws of nature 
made in the past, present or future.”’ 

Subcommittee, headed by Rep. John E. Moss (D 
Calif.), concluded that “the only real national security 
lies in scientific progress” and said this progress “has 
been severely hampered by excessive secrecy regulations 
administered by the Department of Defense.” Report 
called the multiple clearance svstem “inefficient, un 
economical,” and said “need to know” erects “another 
barrier’’ between the scientists and information he needs 


CAA Transfers 


Civil Aeronautics Administration last week named 
Hebert H. Howell, director of its Office of Airports for 
the last five vears, to serve as assistant to the adminis 
trator for the development of the Washington National 
Airport. ‘The new airport will be located at Chantilly, 
Va., and is scheduled to be ready to handle jet trans- 
ports by carly 1961. George R. Bosari, 16-vear veteran 
of the CAA Office of Airports, will succeed Howell as 
Director of the Office of Airports —Washington staft 


“need to 
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New Financial Crisis Looms for Industry 


Treasury Department cash stringency forces USAF, 
Navy to slow payments, slip schedules for delivery. 


By Cecil Brownlow 


Washington—Aircraft industry may 
soon be faced with a financial crisis ap- 
proaching that of last fall when govern- 
ment fiscal policies forced rigid expendi- 
ture ceilings on a contract-by-contract 
basis 

\fter a brief post-Sputnik relaxation 
on expenditures by the Budget Bureau, 
\ir Force and Navy's Bureau of Aecro- 
nautics are again being forced to stretch 
progress payments, order slippages in 
delivery schedules and request deferred 
billings. The reason—stringent Defense 
Department expenditure targets dictat- 
ed bv a lack of cash on hand at the 
I'reasury Department. 

One spokesman said last week that, 
so far as industry is concerned, “the 
storm isn’t here yet, but the shingles 
ire beginning to blow off the roof.” 


USAF, Navy Cuts 


Main effort by Air Force and Bureau 
of Aeronautics at present is toward de- 
ferring Fiscal 1958 debts until Fiscal 
1959 

Under present programs, Air Force 
and BuAer could be almost $1 billion 
short of having the money on hand to 


meet their Fiscal 1958 bills by the end 
of the fiscal year on June 30 

Navy already has made sharp cuts in 
its planned aircraft program (AW April 
14, p. 26) and has made verbal requests 
to segments of industry to delay billings 
for hardware deliveries until after the 
end of the fiscal vear. 

Air Force has ordered new slippages 
in delivery schedules and, in some cases, 
has delayed the final signing of letter 
contracts in order to hold down spend- 
ing until the beginning of Fiscal 1959 


Payment Delay Rises 


Delay in the payment of bills on the 
part of the Air Force has not yet 
reached the peak of last October, but it 
is increasing—from a normal interval of 
38 days to approximately 50 by Dec. 31. 
The delays in collection have increased 
still more in the last six weeks. 

Under Department of Defense In- 
struction 7800.6 issued last November, 
both services have cut progress pay- 
ments on cost plus fixed fee contracts 
from 100% to 80%. Industry must 
finance the remaining 20%, generally 
through bank loans, until delivery of 
the final product. 

If the ruling remains in force, and 





Employment Decline Slows 


Washington—More than 140,000 jobs have been abolished in a full year of 
declining employment in the aircraft industry, but some observers believe the decline 
may level off by the end of next month. 

Even with the sharp increase in defense contracting as compared with the last 
half of 1957, the industry probably would take a full year or more to regain its 
April, 1957, peak employment of 909,100 because of the long lag between initial 
contracting and volume production. Continuing trend toward fewer weapon systems 
and fewer units of each system could mean that the 1957 peak will not be reached 
again, although the volume of work now ordered or planned by Defense Department 
is certain to bring a considerable increase over the present number of jobs. 

Downward trend that began last May probably will stabilize at approximately 
750,000 jobs. At the beginning of last year, employment was still climbing. The 
increase from January to February of 1957 was 13,300, according to Bureau of 
Labor Statistics figures. Then the increase slowed considerably to 3,800 between 
February and March, and to only 500 workers between March and April. 

From the April peak, the curve dropped slowly each month through July. As 
the new fiscal year began, with its tight expenditure policies, the job decline acceler- 
ated to 17,000 laid off between July and August, stayed almost at that level—17,300— 
between August and September, and jumped again to 21,300 between September 
and October. 

Between October and November, employment dropped by 41,000, taking its 
sharpest dip of the year. Since then, the decrease has been slowing steadily. Novem- 
ber-to-December drop was 19,000 jobs; December-to-January was 13,000. 

February figures, not yet released, are expected to show a decline of little more 
than 8,000 from the previous month. An even smaller decline is expected in April, 
and May could see leveling off of the curve. Employment may begin its upward 
trend by the end of June or early July. 











there are no signs that it will be rescind 
ed, an industry spokesman said last 
week that aircraft firms will have to 
abandon the course now normally fol 
lowed of financing through bank loans 

There is no overall estimate as to just 
how much industry has had to borrow 
since the ruling went into effect or how 
much it may have to borrow during the 
coming vear. However, when Air Force 
was following a policy of partial fund 
ing last vear, it was estimated that in 
dustry might be called on to borrow as 
much as $1 billion, and, the spokesman 
said, ‘‘there just isn’t that much money 
in the banks.” 

The alternative industry may _ be 
forced to face is to go on the market 
with long-term bonds such as the $60 
million issue recently offered by Doug 
las Aircraft Co. Smaller companies 
might be less capable of attracting in- 
vestors. They also might balk at the risk 
involved since the heavy  carrving 
charges could prove to be ruinous if 
military payments failed to come 
through on time. 


Change in Terms 


The term, expenditure target, has re- 
placed that of “expenditure ceiling” 
used by Defense Department during 
the scarce money davs of last summer 
and fall and, to a degree, imposes less 
hardship on industry. The ceilings were 
absolute and on a contract-by-contract 
basis. 

The targets are subject to at least 
some appeal by the service secretaries to 
Defense and by industry to the individ 
ual services. 

Rather than asking industry to take 
over a large portion of the financing of 
1 particular contract as they did under 
the expenditure ceilings, the services 
are asking for deferred billings. 

That way, a spokesman for industry 
said, “they can still say they are paying 
all proper bills submitted as (Defense 
Secretary) McElroy promised they 
would do” (AW Nov. 4, p. 26). 

One area particularly hard hit 1s 
Series 200 contracts for procurement 
other than aircraft. Air Force is having 
difficulty, for example, in finding funds 
to finance ground support equipment 
for the Convair F-106 and new models 
of the McDonnell F-101 series now 
coming off the line. 

“We have several contracts in this 
line we want to let right now, but we 
just don’t have any money to do it,” 
an Air Force spokesman said. 

The appearance of Fiscal 1959 will 
offer no final solution and probably no 
more than slight temporary relief. 

Congressional appropriations for de 
fense, spurred by the reaction to Rus 
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the standpoint of aerodynamic drag calculation, the 
equivalent cross-sectional area of Sputnik II as it tum 


bles randomly is estimated at 180 sq. ft. 
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No-Show Opposition 


Airlines’ no-show penalty plan which, statistically, has 
been hailed a success by the Air Transport Assn. since 
its adoption last year, is now running into strong, unex 
pected opposition from at least three airlines. At a 
recent meeting of the Air Trafic Conference, American 
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CAA Transfers 


Civil Aeronautics Administration last week named 
Hebert H. Howell, director of its Office of Airports for 
the last five vears, to serve as assistant to the adminis 
trator for the development of the Washington National 


PME EELEOLD GREENE BERENSE REECE ENSEE FER PEL LAD 


Airport. ‘The new airport will be located at Chantilly, 
Va., and is scheduled to be ready to handle jet trans 
ports by early 1961. George R. Bosari, 16-vear veteran 


of the CAA Office of Airports, will succeed Howell as 











Airlines, an early proponent of the plan, cast its vote 





Director of the Office of Airports 


—Washington staff 
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ia’s technological gains, are generally 
sufficient to support the major defens¢ 
programs. 

lhe problem, and the reason behind 
the stringent Defense Department ex- 
penditure targets, is a lack of available 
funds in the ‘Treasury Department 

Ihe recession in the nation’s econ- 
omy has cut back on anticipated tax 
receipts, particularly from large manu- 
facturers such as those of automobiles. 
his industry is experiencing one of its 
worst vears 

Coupled with this is the fact that 
costs of federal programs are going up 
on an across-the-board basis 

As examples—other than the increas- 
ing cost of defense—outlays to support 
the social security program are now 
greater than the benefit payments taken 
in; gasoline taxes, formerly used to 
support a variety of projects, are being 
ibsorbed by the federal highwav pro 
gram 

Unemployment benefits also are cut 
ting into the money on hand 


_ 





Debt Ceiling Increase 





Ihe recently authorized $5 billion 
increase in the debt ceiling has failed 
to materially help the Defense Depart- 
As one In- 
“unless 


ment expenditure problem 
dustry explained 
Department of Defense gets the cour- 
ge to go back to the President and 
say the expenditure targets will have to 


spokesman 


d 


be lifted, Fiscal 1959-could be as bad 
as | iscal 1958 . 
“We're going to have,” a service 


official said, ‘‘our normal 1959 expendi 
tures plus evervthing swept into it from 
liscal 1958, and it’s going to be a criti- 
cal problem.’ 

Any substantial increase in the ex- 
penditure targets would require another 
boost in the debt ceiling. If the Presi- 
dent agreed to ask for such a political, 
unpopular move, it still could 
under heavy fire from an election-vear- 
minded Congress 


come 





Navy Annual Budget 
Short by $6 Billion 


Washington—Navy requires a $17 bil 
lion-a-vear budget for the next 10 years 
about $6 billion-a-vear more than its 
budgets over the past few vears, Vice 
Adm. Thomas $. Combs, Deputy Chief 
of Naval Operations, reported to the 
Armed Services Committee. He 









House 






said 
e Aircraft procurement should be in- 
creased from $2 billion a vear to $3.5 
billion 
e Ship construction, emphasizing Po 
laris-equipped submarines and nuclear 
powered carriers, should be raised from 
$1.5 billion to $2.2 billion a vear 

Adm. Combs pointed out that Navy's 
number of operating aircraft “is declin 
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Nike-Zeus to Resemble Nike-Hercules 


Artist's conception of Nike-Zeus missile shows how it will resemble scaled-up version of 


Nike-Hercules. 


missile is used against aircraft. 


Increased size of solid fuel engine would eliminate need for booster when 
Artist has depicted an anti-missile missile version with 


booster added; drawing shows weapon immediately after burnout and separation of booster 


26) and 
wartarc 


ing steadily” 
said that its 
capability 

“Unprecedented increases in aircraft 
and a combination of financial 
limitations are forcing us to adjust to 
lower operating levels.” he said. “We 
are modifying out structure t 
retain maximum combat capability as 
we reduce, but a continuation of this 
trend will create unacceptable deficien 
cies in quality or quantity, or both 

“In support of these lower operating 
levels, we must obtain high perform 
aircraft that can deal effectively 


(AW Apr. 14, p 
anti-submarine 
“is marginal at best 


costs 


torce 


ance 


with the advanced planes with which 
Russia has equipped both herself an 
her satellites 

l'o do so, additional funds must 
devoted to aircraft procurement in con 
ing vears.”’ 


In anti-submarine warfare, he sai 


“We face the added threat of Soviet 
submarine advances which lie in the 
immediate future 


We face this increasing threat with 
1 level of strength that provides only 
marginal defens« Che capabilities 


of our anti-sub forces must, as a matter 


of urgency, be increased 












in September, 1956, that traveled 3,300 the U. S. is in danger of falling behind — the President's plan to have the J 
mi, and reached an altitude of 680 mi., unless more money is made availabk Chiefs delegate their service funct 
carrying a payload of 84 Ib e Production of rockets and satellites to vice-chiecfs reporting to the S« t 





Space Technology 





Service Officials Back NASA Space Plan 


By Ford Eastman 


Washington—Leading Air Force, 
\rmy and Defense Department tech- 
nologists strongly endorsed legislation 
last week that would transform an ex- 
panded National Advisory Committee 
for Aeronautics into a national space 
gency 

Supporting the proposal at hearings 
of the recently-formed House Commit 
tee on Astronautics and Space Explora- 
tion, were Lt. Gen. Donald L. Putt, 
USAF deputy chief of staff for develop 
ment; Herbert York, chief scientist of 
the Advanced Research Projects Agency, 
ind Wernher von Braun, Army Ballis- 
tic Missile Agency director of technical 
development USAF support. Strongest 
endorsement was given by Gen. Putt 
who told the committee that Air Force 
fully supports the proposal. He said: 

“NACA has much to offer as a na- 
tional space agency outside the Defense 
Department. The basic charter states 
it is to supervise and direct the scientific 
study of the problems of flight with a 
view toward their practical solution. 
\nd in discussing space technology it 
should be recognized there is no divi- 
sion, per se, between air and _ space. 


For all practical purposes, air and space 
merge, forming a continuous and in- 
divisible ._ field of operations. Thus, 
NACA already has great responsibility 
in the astronautics sciences.” 

Any ventures into outer space, Gen. 
Putt told the committee, should be 
based on the foundation of knowledge 
already accumulated in flight within the 
reasonable atmosphere. 

Gen. Putt pointed out that NACA 
research and development helped the 
U.S. to become the undisputed world 
leader in air transport and is credited 
with substantial contributions to the 
efficiency of current supersonic military 
aircraft. He added that many of the 
research facilities needed as basic tools 
for exploration of outer space are al 
ready at hand in the NACA. 

“Perhaps the most important,” he 
added, ““NACA has established a fine 
working relationship with the military 
services, scientific fraternity and indus 
try. Its leaders are as respected as the 
scientific data that result from its re- 
search activities.” 

Two military space vehicle projects 
which also would have beneficial peace- 
ful uses, Gen. Putt said, are: 

e “A reconnaissance satellite for sur 





Space Organization 


Washington—Dr. Hugh L. Dryden, director of the National Advisory Committee 
for Aeronautics, outlined last week steps already taken, or scheduled to be taken, 
that would transform NACA into the proposed national civilian space agency: 





@ “We are making plans with regard to our internal organization and management 
structure to assure that the expanded operations, especially in the areas of space 


vehicle development and use, be promptly and efficiently undertaken. Although 
these plans have not been finalized, they will include new elements as well as the 
effective operating mechanisms evolved by NACA over the past 43 years. 

@ “We are also planning additional actions and programs that will be necessary to 
assure rapid implementation of the proposed legislation. This includes determination 
of the requirements for additional staff, facilities and funds that will be needed. 

e@ “We have undertaken with Defense Department officials the review of pertinent 
space programs currently underway or planned by the department, (including) 
lunar probes, 

e “Flight into space requires that great effort also be devoted to such problems as 
electronics, guidance, and physiology or human factors. We plan to make substan- 
tial use, by contract, of organizations with competence already demonstrated in these 
related fields of technology. 

@ “We will discuss with the National Science Foundation and the National Academy 
of Sciences, as well as with other governmental and non-governmental bodies, partici- 
pation by the scientific community on a continuing basis in the planning and 
coordination of scientific programs for the use of space vehicles. 

@ “We have already shifted much of our powerplant emphasis from air breathing 
engines, which are now reaching an advanced state of development, to rocket engine 
types. These can be used not only to propel ICBMs and satellites, but to send first 
unmanned and then manned space craft to the moon and beyond. 

e “The work we are doing on structures and structural materials is now being 
focused on problems peculiar to missiles and vehicles that travel beyond the earth’s 
atmosphere.” 








veying and mapping the surface of 
the earth. Eyes in outer space will keep 
us informed of military movements on 
the earth’s surface. Mapping accuracy 
will be increased greatly; military tar 
gets throughout the world could be 
plotted for greater accuracy. We 
would have almost immediate warning 
of hostile action anywhere on the sur- 
face of the earth, which in turn would 
permit faster reaction on our part. 

“On the other hand, the reconnais 

sance satellite should prove a boon to 
weathermen evervwhere. Thousands of 
lives and many dollars could be saved 
by precision forecasts of hurricanes, 
tvphoons and other severe weather.” 
e “The second vehicle . . . is the com 
munications satellite. . . . Several suit 
ably equipped and located satellites 
could serve as radio and television re 
lav stations able to receive signals from 
any point on the earth and relay them 
either directly or via another satellite 
to any other point. Solar or nuclear 
energy power sources could give them 
useful lives of many vears.” 

Gen. Putt also publicly mentioned 
Air Force plans, which have not been 
approved, to shoot a manned recover 
able capsule-satellite into orbit around 
the earth by next year, (AW April 7, 
p. 26) and preparations for lunar probes 
of the moon later this vear. 

Both von Braun and York said they 
were in general agreement with the 
proposed legislation to form the Na- 
tional Acronautics and Space Agency 
with NACA as its nucleus but expressed 
reservations in respect to some pro- 
Visions. 

The present NACA charter, they 
said, is not designed to handle the 
present space program. The agency, 
they added, should have more author- 
itv and sufficient funds to get the job 
done and not be forced to operate in 
an advisory capacity. They also objected 
to any language that would limit re 
search to projects that have well-defined 
requirements. 

Both von Braun and York said that 
such language would eliminate research 
on projects such as the million-lb. thrust 
rocket engine, for which there is no 
immediate requirement but for which 
there will be in the near future. 

Von Braun said that if the U. S. 
waited until there is a well defined re 
quirement before beginning research, 
long delays will result. von Braun and 
York also told the committee: 
¢ Army could have placed a satellite in 
orbit as early as 1951 or 1952 if the 
program had been approved in 1946. 

e Three-stage Jupiter-C test vehicle fired 
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in September, 1956, that traveled 3,300 
mi. and reached an altitude of 680 mi., 
carrying a payload of 84 Ib. 

© Russian basic research programs havc 
obtained tremendous momentum and 


the U. S. is in danger of falling behind 
unless more money is made available 

e Production of rockets and satellites 
will eventually create employment in 
numbers similar to automobile industry 


Vinson Hits Reorganization Plan; 
Attacks ‘Ivory-Tower’ Concept 


By Katherine Johnsen 


Washington—Legislation implement- 
ing President Eisenhower's Defense De- 
partment Defense Reorganization Plan 
met with an immediate and scathing at- 
tack on the house floor last week by 
Rep. Carl Vinson (D.-Ga.), chairman 
of the Armed Services Committee and 
long-time keynoter of defense policy. 

In effect, Vinson declared, the plan 
would mean rule by an “ivory tower” 
Prussian-type “supreme” general staff 
over a defense organization of yes-men 


subservient to a “single war concept.” 


Vinson’s attack was followed the next 
day by a major address by President 
Eisenhower labeling as “nonsense” 
the charge that his plan would establish 
‘“‘a monstrous general staff . . . to domi 
nate our armed forces and in due course 
threaten our liberty.” 

The President said there would be 
“clear-cut civilian control (of the mili- 
tary by) the Secretary of Defense, the 
Commander-in-Chief and the Congress, 
all functioning within bounds set by 
the Constitution.” 

The President made economy through 
unity the top selling-point for his plan 
“I know one sure way to overspend,” 
he said. “That is by overindulging sen 
timental attachments to outmoded mili- 
tary machines and concepts.” He re- 
peated his call for “one single basic 


(strategic plan) scheme, under single 


direction.” 

Although the President’s plan gives 
the Secretary of Defense sweeping 
authority, Vinson said that in practice 
he would be dominated by the general 
staff. 

“No Secretary of Defense has the 
ability, the knowledge, the clairvovance, 
the time, the strength and the wisdom 
to assume the operational control of the 
entire military establishment,” he com- 
mented and added: 


‘Unilateral Thinking’ 


“The concept of this staff system is 
unilateral thinking at all costs. There 
can be no room for discussion, no room 
for debate, no room for service advo- 
cacy, no room for split papers. From 
this system will come complete merger 
and, undoubtedly, an ability to fight 
a war based upon a single concept. 

“The Secretary of Defense, in the 
future, will have presented to him not 
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a choice of decisions, but only unilateral 
decisions. The Congress will be told 
by the military leaders of the future, 
one philosophy of warfare and then will 
be asked to rubber-stamp it with an 
appropriation.” 

Hearings on the President's plan 
(AW April 14, p. 28) and counter-legis 
lation sponsored by Vinson, Rep 
Leslie Arends (R.-Ill.), and Rep. Paul 
Kilday (D.-Tex.) will start this week 
before the Armed Services Committee 
which Vinson heads. 

Arends is ranking Republican on the 
committee and Kilday is chairman of 
the subcommittee on reorganization 
The Vinson-Arends-Kilday bill would 
decentralize authority and tighten the 
ties between the policy-deciding Joint 
Chiefs of Staff and operating 
mands (AW Mar. 10, p. 24). 

The “great virtue” of the present 
Joint Chiefs of Staff, Vinson said, is 
that it effects “a unity of planning and 
command” by giving the chiefs the 
authority and responsibility of execut- 
ing the plans as chiefs of their services 

Expressing “grave misgivings” with 


Coll. 


the President's plan to have the Joint 
Chiefs delegate their service functions 
to vice-chiefs reporting to the Secretary 
of Defense, Vinson protested that it 
“will in effect separate the Joint Chief 
of Staff from their day-to-day role as 
chiefs of their services 

He challenged the President's plan 
te expand personnel of the Joint Chief 
of Staff—now limited by law to 210 
and make it an operational staff and to 
increase the authority of the chairman 
of the Joint Chiefs of Staff over it 
“The staff will prof 
sional sense, feudal retainers depend 
ent on pleasing the Chairman,” Vinson 


become in a 


objected 


‘Supreme High Command’ 


The President's proposal to eliminat 
separate administration of the thre 
services, Vinson said, “for all practical 
eliminates three civilian sec 

and enhances the 
of the Secretary of Defense The net 
result concentration of mili 
tary control subject only to the mental 
and physical capabilities of one indi 
vidual Secretary.” Vinson declared tha 
it is “obvious” that the Secretary’ 
authority will be delegated to “an in 
creasingly powerful supreme command 
The Secretary will have nominal 
power.” 

Vinson called for “responsible decen 
tralization” as “the key to efficiency.’ 
Inter-service competition, he said, “i 
a fortunate thing—that each service dé 
sires the funds necessary to fulfill then 
important missions in our national 


purposes, 


retaries powe! 


is greater 





© Northrop Aircraft Inc. 
@ Combination of North 
Minneapolis-Honeywell. 

®@ Douglas Aircraft Co. 


American's 


WS-110 chemical bomber project. 


150-200 mi. 





Dyna-Soar Proposals 


Washington—Phase I contract for the initial development of the Dyna-Soar 
manned orbital bomber probably will be awarded by the Air Force within a week. 
I'wo contractor teams may be selected to pursue parallel designs and the final choice 
delayed until Phase II or the hardware stage is reached. 

The following companies or combinations submitted Dyna-Soar proposals to Air 
Force before April in response to an Air Force request made about a month earlier: 


Columbus 


@ Convair Division of General Dynamics Corp. 

@ Combination of Boeing Airplane Co. and Chance Vought Aircraft Inc. 

© Combination of Martin, Bell, Minneapolis-Honeywell. 

@ Combination of Republic, General Electric’s Military and Ordnance Systems 
Division, Thiokol and Systems Corp. of America. 

General Electric made no independent proposal and Westinghouse was not 
involved in any way although it is believed that they were invited to participate. 
Thiokol is associated with several of the proposals other than the one submitted in 
conjunction with G. E., Republic and Systems Corp. of America. 

North American’s Columbus Division was active in the competition rather than 
the Inglewood Division because of the latter's heavy design responsibilities on the 


Propulsion system for the Dyna-Soar would be a three stage rocket similar to the 
Thor, Vanguard second-stage. Several of these rockets would be clustered and the 
glide vehicle mounted on top. It would separate from the Dyna-Soar’s third stage at 


divisions and 


and Rocketdyne 











security. ...’” Noting that Congress can 
base its judgment on the testimony of 
all the interested parties, he proposed: 
“Certainly this is a far better system 
than placing this fantastic responsibility 
in the hands of one _ non-elected 
individual.” 


Bitter Battle 


Indicating that the coming fight over 
reorganization will be bitter, Vinson 
noted in his speech to the House that 
the President’s message seeking enact- 
ment of his plan lacked “the words and 


spirit of mutual understanding and de- 
sire to cooperate.” 

“I discern in it a readiness to blame 
existing law, and the Congress that 
passed it, for the shortcomings and con- 
fusion we are told exist in our defense 
establishment,” he told his colleagues. 
“But I fail to discover in any instance 
in the message a recognition that it is 
possible that even a few of our defense 
deficiencies are the result of a failure 
of leadership and direction on the part 
of the appointed officials in the 
Pentagon.” 


Aero Design to Become Subsidiary 


But Will Keep Corporate Identity 


Oklahoma City—Aero Design & En- 
gineering Co. will become a subsidiary 
of Rockwell Spring & Axle Co. under 
the terms of an agreement which calls 
for an exchange of stock between Aero 
Design shareholders and Rockwell, 
with the latter getting at least 82% 
of the business plane manufacturer's 
stock. 

George T. Pew, 
board and president of Aero Design, 
said the agreement provides that the 
aircraft company maintain a separate 
corporate identity as an operating sub 





Reconnaissance 
Satellite Plan 


Washington—Development of a satel- 
lite capable of carrying a telescope and 
television equipment will be an early 
project of the National Aeronautics and 
Space Agency, the House Space Com- 
mittee was told last week. The proposal 
was outlined by Dr. Hugh L. Dryden, 
director of the National Advisory Com- 
Aeronautics, which will be- 
come the nucleus of NASA under bi- 
partisan legislation now before Congress. 

“One of the projects we would like to 
begin as quick as possible,” Dr. Dryden 
said, “would be the development of a 
satellite capable of carrying, in orbit, an 
astronautical telescope and the auxiliary 
television equipment necessary to send 
to earth the pictures taken through the 
scope. 

“To be able to observe the stars and 
the galaxies from a point in space where 
there would be none of the distortions 
caused by our atmosphere would enable 
astronomers to gather a wealth of new 
information about our universe. It is 
possible to construct a telescope of use- 
ful size, together with its supporting 
equipment, to be carried in an orbiting 
satellite weighing a ton or so. Stabili- 
zation of the satellite itself will be diff- 
cult but it appears that the task is 
straightforward.” 


mittee for 


chairman of the 
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sidiary of Rockwell. He said the agree- 
ment “contemplated that the existing 
management group would remain in 
charge.” 

Deal is subject to approval by both 
stockholder groups. Aero Design’s 
approval would seem certain since Pew 
is majority stockholder. Although he 
will relinquish control of Acro Design, 
Pew apparently plans to stay with the 
company for the time being under the 
agreement that present management 
will be retained. 

Rockwell's acquisition of Aero De- 
sign will give the business aircraft man- 
ufacturer greater financial resources 
than it could command in its former 
position as a closely held company 
Financial resources of the parent com- 
pany will presumably help Robertson 
Aircraft, an Aero Design research and 
development subsidiary currently de 
veloping a VITOL aicraft (AW Jan. 
27, p. 77). 

\ero Design is building twin-engine 
560-E and 680 Aero Commanders and 
is putting the pressurized Alti-Cruiser 
into production. Company opened a 
new manufacturing facility: at Tulakes 
Airport four months ago, after its for- 
mer plant was destroyed by fire in 
August, 1957. 

Rockwell was formed in 1953 in a 
consolidation of Timken-Detroit Axle 
Co. and Standard Steel Spring Co. 
Acquisition of control of Aero Design 
is Rockwell's diversification 
move this year; it recently purchased 
the hydraulic drives department of 
Westinghouse Electric Corp. 

Last vear Rockwell's consolidated 
sales totaled $263,503,911 and net in- 
come came to $15,814,042 equal to 
$3.20 per share. Major products include 
axles, bumpers, brakes and parts for 
trucks and tandem drive 
units and universal joints 

Rockwell is headed by Col. Willard 
I. Rockwell, Pittsburgh, who last vear 
scrved as a special assistant to the Secre- 
tary of Defense. 


second 


buses, also 


French May Re-Order 
U. S. Helicopters 


Paris—Additional orders for U.S 
heavy helicopters by the French de- 
fense ministry may be in the offing 

Defense Department officials in 
Paris are receiving urgent requests from 
French military commanders in Al 
geria. To date, French have ordered 
100 Vertol H-21 and 220 Sikorsky H-34 
heavy helicopters. 

About 70 H-2ls already have been 
delivered to Algerian army and navy 
forces while some 60 H-34s are in oper 
ation there with the French air force. 

French army reportedly wants at least 
another 30 H-2ls, preferably powered 
by turbine rather than piston engines 
These would be in addition to the 100 
already ordered. 

Army would also like the last batch 
of this initial order to include turbine- 
powered version of the H-21. 

French air force also would like addi 
tional H-34s from the U.S. This is 
mainly because the bulk of the H-34 
order is to be handled in France under 
license. Until this production gets roll 
ing, air force would like direct H-34 
shipments from the U.S. 

Main problem for French defens« 
ministry is finding the dollars to under 
write any new helicopter orders. 

In all, the defense ministry has 
about 600 helicopters on order. Be 
sides the U.S. heavy helicopters, large 
orders have been placed for the French 
lighter craft, the Sud Aviation Alouctt¢ 
and the Quest Aviation Djinn. 


Chance Vought Plans 
Submarine Missile 


Dallas—In an effort to broaden its 
sales base, Chance Vought Aircraft has 
made, or will make, several proposals 
for new missiles and missile studies to 
all three services 

Chance-Vought has proposed a sub 
marine missile to the Navy Bureau of 
Ordnance and has made its first missile 
proposal to the Army, R. C. Blaylock, 
vice president-enginecring, told stock- 
holders at an annual meeting here. 

Company said that the Regulus pro 
gram is progressing well, and “there are 
strong indications that the number of 
Regulus II launching platforms—boats 
and ships—will be increased.” 

Report on operations in the first 
quarter showed a net income of $2, 
312.451 on sales of $78,401,110, com 
pared with a $1,010,232 profit on 
$39,421,633 sales volume in the first 
quarter of 1957. Backlog at the end 
of the quarter was $595 million, down 
from $670 million at the end of 1957, 
but up from the $508 million backlog 
at the end of the first quarter last vear 
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Navy's submarine-launched Polaris IRBM 
will be shot from beneath sea by com- 
pressed air to 50-100 ft. altitude before 
ignition of missile’s engine. Technique is 
to protect submarine from possible mal- 
function and explosion of solid fuel engine. 
Details of Polaris were revealed at Navy 
League Seapower Symposium in Washing- 
ton, D. C. (top right). Missile is 28 ft. long, 
has about 58 in. base dia., weighs 28,000 
Ib. One-megaton warhead is about 3 ft. 
long, 20 in. in dia. Launching technique is 
being tested near San Clemente Island off 
Southern California. Dummies are expelled 
from launching tube in stationary cylinder 
under water (top left). Other tests are under 
way at San Francisco Naval Shipyard where 
Westinghouse Corp. is firing dummy mis- 
siles; at right, Redwood model is fired. Fleet 
ballistic submarine will carry fire control 
system developed by General Electric Co. 
Geo-ballistic computer will constantly plot 
vessel’s position and furnish data relating 
this position and target location to fire con- 
trol computers that will insert data on ship’s 
speed, relative motion. Computer data is 
converted to digital form and shortly prior 
to firing is fed to digital computer of mis- 
sile’s guidance system. After launch, mis- 
sile is controlled by its inertial guidance 
system. Guidance will consist basically of 
digital computer for sorting information 
from fire control system and a stable refer- 
ence platform which provides comparison 
signals for correcting missile trajectory. 


AVIATION WEEK, April 21, 1958 


te 
= 
7 
. 
* 
. 
el 
. 








SALES 
COMPANY 


$161, 877,179 
314, 882,677 
202,252,534 

1,596, 508, 515 
70,049,000 
598 621,622 

1,091, 366,415 
158 , 621,612 

1, 562, 538,900 

4,335,700, 000 
205,159,921 

11,123 011 
15,385,700 

868,314,701 | 
423,925,081 
335, 300, 000 | 

1,243,767 ,483 
922,473,855 
26,616,000 | 
24,402, 505 
269, 017,856 
76,085,061 
119, 160, 322 

1,232,919, 313 
72,231,402 

2,009, 043,776 


Aerojet General 
Aveo 

Bell 

Boeing 

Cessna 
Curtiss-Wright... 
Douglas 
Fairchild 
General Dynamics 
General Electric 
Grummen 

Hiller 

Kaman 
lockheed 
Mortin 
McDonnell* 
North American 
Northropt 

Piper 

Reaction Moto.s 
Republic 

Ryan 

Temco 

United 

Vetol 
Westinghouse 


* Fiscal year ends June 30. 
t Fiscal year ended July 31. 





These are figures compiled by Aviation Week from company annual reports and from indep 


$320, 556,285 
216,033,290 
1,006, 356,748 
66 , 267 ,000 
571,064,793 
1,073,515, 406 
155,076,754 
1, 082,861,349 | 
4,090, 000, 000 
197 , 504,602 | 
9,857,743 
12, 380,865 
742, 591, 206 
358 , 962,000 
186 , 200, 000 
913,981,913 
283,411,936 
25,084,000 
16,193,944 
346,214,310 
49,998,925 | 
90, 337 ,249 
952,885,142 
90,025,697 
1,525,375,771 
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How Aviation Industry Fared Financially in 1957 





NET EARNINGS 
PER SHARE 


NET EARNINGS 


1957 1956 


$3,818,230 
12,832,794 
4,346,429 
38, 159,707 
3,866,000 
40,075, 582 
30,665,252 
503,331 
44,278,763 
247 , 900, 000 
5,234,774 
228,151 
465,732 
16, 309, 388 
9,879,638 


16, 387 , 487 
5,761,103 
32, 134,989 
4,206,000 
43,153,518 
33,202, 304 
1,954,484 
35,687 ,692 
213,800, 000 
7,702,892 
98,299 
400 , 222 
15,073,011 
10,840, 000 


33,864 , 462 
4,965,071 
2,722,000 

364 865 
6,102,631 
1,804, 359 
2,514,023 

51, 366, 108 
1,656,768 

72,652,980 
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NET EARNINGS 
TO SALES, % 


BACKLOG 


1957 1956 1957 


175,000,000 
157,275,481 
2,452, 000,000 
50, 300, 000 
293, 500,000 
1,803, 620,000 
1,750,000,000 2,195,000,000 
280, 900, 000 
13,730,000 
35,000, 000 
1, 280, 000, 000 
795 ,000, 000 


104,000, 006 
13,065,000 


1, 597 , 523,000 
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581,000, 000 
228 ,000, 000 


352, 400,000 
160, 000, 000 


1,975,000, 000 
30, 000 , 000 








SEC Reports Industry Salaries 


$46,520 salary, 


Washington—Following is a list of 
executive salaries, incentive awards and 
stock holdings as filed by aircraft com- 
panies with the Securities and Ex- 


change Commission. 

BOEING AIRPLANE CO.—W. M. Allen, 
pre ident and director, $120,100 salary, $18,- 
500 incentive award and 15,569 shares of dom- 
mon stock; W. E. Beall, senior vice presi- 
dent and director, $83,660 salary, $13,135 
incentive award and 4,703 shares of com- 


mon stock; F. P. Landan, vice president 





French Back Taon 

Paris—French air ministry has decided 
to back the Breguet Taon as the possible 
“second generation” NATO lightweight 
strike fighter. Air ministry thus re- 
jected the other French entry, Das- 
sault’s Etendard VI. French officials 
explain the decision was based largely 
on the fact that the Dassault work-load 
is still considerable, while recent budget 
cuts eliminated much of the 
Breguet’s orders. Also, the Breguet 
Taon reportedly will be easier and 
cheaper to build than the Etendard, 
which required certain material ob- 
tainable only in the U.S. Breguet Taon, 
presently powered by the Bristol Orpheus 
3, will be powered by the Orpheus 12 in 


newest version. 


have 











and director, 
award and shares of 
common stock; J. E. Schaefer, vice presi- 
dent—Wichita division, vice chairman of 
company and director, $46,520 salary, $2,200 
incentive award and 3,265 shares of com- 
mon stock; E. C. Wells, vice president 
engineering and director, $68,645 salary, 
$10,825 incentive award and 3,172 shares 
of common stock; J. O. VYeasting, vice presi- 
dent—finance and director, $32,105 salary, 
$8,325 incentive award and 2,684 shares of 
common stock. 

D. Corbet, director, 636 
mon stock; E. L. Egtvedt, 
company and director, no salary listed and 
19,841 shares of common stock; D. A. For- 
ward, director, 500 shares of common stock ; 
A. L. Gates, director, 636 shares of common 
stock; P. Pigott, director, 312 shares of 
common stock; W. G. Reed, director, 1,364 
shares of common stock; D. Schmitz, direc- 
tor, 6,000 shares of common stock 

NORTH AMERICAN AVIATION 
fiscal year ending Sept. 30, 1957)—Jd. L. At- 
wood, president and director, $139,000 sal- 
ary, $56,000 unpaid balance of incentive 
compensation plan award and 23,000 shares 
of capital stock; G. B. Brophy, vice presi- 
dent and director, $68,266 salary, $26,400 un- 
paid balance of incentive compensation plan 
award and 7,500 shares of capital stock; 
4. H. Kindelberger, chairman of board of 
directors and director, $168,000 salary, $72,- 
000 unpaid balance of incentive compensa- 
tion plan award and 36,000 shares of capital 
stock; RK. A. Lambeth, vice president, 
treasurer and director, $68,266 salary, $26,- 
400 unpaid balance of incentive compensa- 
tion plan award, and 7,500 shares of capital 
stock; R. H. Rice, vice president and direc- 
tor, $71,600 salary, $26,400 unpaid balance 
of incentive compensation plan award and 
7,500 shares of capital stock; J. 8. Smith- 
son, vice president and director, $68,266 
salary, $26,400 unpaid balance of incentive 
compensation plan award and 7,500 shares 


manufacturing 


$5,680 incentive 9,262 


shares of com- 
chairman of 


INC, 


of capital stock 

UNITED AIRCRAFT CORP.—W. P. 
Gwinn, president and director, $180,560 sal 
ary and 6,504 shares of common stock; L. 8. 
Hobbs, vice chairman of company and direc 
tor, $180,500 salary and 3,600 shares of com- 
mon stock; H. M. Horner, chairman of com 
pany and director, $196,540 salary and 
$12,630 shares of common stock ; W. R. Reb- 
bins, vice president, controller and director, 
$130,720 salary and 7,040 shares of common 
stock; H. 8S. Beers, director, 120 shares of 
common stock; F. W. Cole, director, 704 
shares of common stock; J. D. DeWitt, 
director, 120 shares of common stock; 
0. Enders, director shares of common 
stock; P. M. Fraser, director, 698 shares of 
common stock; J. P. Ripley, director 200 
shares of common stock; H. C. Sheperd, 
director, 102 shares of common stock; H. G. 
Stoddard, director, 1,644 common 
stock, 


552 


shares of 


Sparrow II Missile 
Production Ordered 


Roval Canadian Air Force and De- 
partment of Defense Production have 
ordered the Sparrow II air-to-air missile 
into production for the RCAF Air De- 
fense Command. 

Canadair Ltd. will produce the mis 
sile under license from Douglas Air 
craft Co. Subcontractors will be Avia 
tion Electric Ltd., de Havilland Aircraft 
Co. of Canada Ltd. and Sperry Gyro 
scope Co. 

As originally developed by Douglas 
Aircraft, Sparrow II was a solid-prop« 
lant, experimental missile and was n 
intended for operational use by United 
States forces. 
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Two-Place F-106B 


Makes First Flight 


First flight of Convair F-106B, tandem two-seat version of F-106A Delta Dart, has been 
completed at Edwards AFB, Calif. Gear is partially retracted in top photo, taken as aircraft 
left for 40-min. maiden test flight. Performance details were not revealed, other than that 
flight was supersonic. F-106B is identical to F-106A except for second seat and longer 
Forward sections of the all-weather jet fighter are fabricated at 


cockpit canopy (below). 
and then are 


Ft. Worth, Tex., plant of Convair Division of General Dynamics Corp 
shipped to San Diego, Calif., for mating with remaining sections. Both models are powered 


by Pratt & Whitney J75 turbojets producing 23,000 Ib. thrust (AW Sept. 9, p. 32 
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Ground Tests Start on Vertol 107 


Artist’s drawing of turbine-powered Vertol Model 107 tandem rotor helicopter which is 
undergoing ground tests at Philadelphia International Airport. Model 107 is powered by 
Lycoming T53 free-shaft turbines, is about 8 ft. shorter than the H-21 (AW April 7, p. 34). 


Aircraft will carry about 20 persons. 


Douglas Quarterly 
Earnings Decline 


Substantially lower earnings during 
the rest of the vear were forecast last 
week by Douglas Aircraft Co., which 
reported to stockholders that write-offs 
for the DC-8 jet transport doubled in 
the first quarter of this year compared 
with last. 

Approaching completion of DC-6 
and DC-7 production plus the DC-8 
write-offs, which totaled $16,800,000 
during the first quarter, will cause the 
profit decline. Inventory wnte-down 
for the first DC-8, rolled out this 
month (see p. 102), contributed a 
$2,500,000 item to the total. 

First quarter earnings declined some- 
what, from $8,773,000 to $8,596,000, 
but sales increased from $271 million 
a year ago to $312 million. Earnings 
dropped from $2.37 a share to $2.32. 





Moon Test Vehicle 


Washington—First flight test of the 
Thor-Vanguard configuration which later 
will be used to boost USAF’s lunar 
probes is scheduled at Cape Canaveral, 
Fla., this week. Heavily-instrumented ve- 
hicle not only will test separation and 
light-off problems but is expected to 
provide information useful in current 
military missile work. 

Vehicle consists of the Thor with an 
Aerojet engine mounted on top. This is 
the engine used in the second stage of 
the Vanguard satellite launching vehicle. 

Actual moon probe vehicle will carry 
a third stage. Two possibilities for the 
third engine are a large solid propellant 
unit, probably to be made by Aerojet or 
Thiokol; and a fluorine-hydrazine liquid 
propellant engine now being studied at 
National Advisory Committee for Aero- 
nautics’ Lewis Flight Propulsion Labora- 
tory in Cleveland, Ohio. 
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Other companies to report earnings 
were: 
e Vertol Aircraft Corp. sales and carn- 
ings declined in 1957, sales from $90,- 
025,697 in 1956 to $77,231,402 and 
earnings from $3,437,563 to $1,656,- 
768. Per share carnings dropped from 
$6.34 in 1956 to $2.78 last vear. Pros- 
pects for production in 1958 are 
modest, the company report said, but 
the management has confidence in the 
company’s long term prospects. 
e American Airlines, Inc., reported net 
earnings of $1,065,376 for the quarter 
ended Mar. 31, a drop of $47,249 un 
der a similar period last year. Total rev- 
enue for the quarter was $71,057,403, 
against $70,714,104 a year ago. Net 
earnings, including profit of $570,000 
from disposal of property, was equival- 
ent of 19 cents a share on common 
stock. 

Airline carried 1,827,027 passengers 
1,145,997,000 revenue mi 


American Strike Date 
Postponed by ALPA 


Washington—Threatened strike 
against American Airlines by Air Line 
Pilots Assn. was postponed last weck 
when both sides agreed to further 
mediation efforts requested by the Na- 
tional Mediation Board. 

Pilots had set a strike date at mid- 
night, April 16, because of charges by 
the union that American had failed to 
meet standards of its competitors in 
pay, rules and working conditions. 

In accepting the Board’s request dur- 
ing the final hours before the strike 
deadline, the Pilot union emphasized 
it was acceding “reluctantly.” It added 
that the deadline was being postponed, 
not withdrawn. 

Both American and the union met 
with the National Mediation Board in 
New York Thursday to continue dis- 
cussions. 


News Digest 





Grumman Aircraft Engineering 
Corp.’s F11F-1F broke an official world 
altitude record by reaching 76,828 ft. 
Super Tiger, powered by a General 
Electric J79 engine, was flown by Lt. 
Cdr. George Watkins from Edwards 
AFB, Calif. National Aeronautics Assn. 
will submit the record to Federation 
Acronautique Internationale for ap 
proval. 


ACF Industries’ Nuclear Products 
Erco Division will built 15-ton mobile 
launchers for Northrop SM-62 Snark 
missile under a $1 million contract 
Combined carrier and launcher consists 
of a 16 wheel chassis on which a pair 
of hydraulically powered jacks are 
mounted to raise the missile for launch 
ing. 


Air Force-Navy contract totalling ap 
proximately $10 million for “a large 
production volume” of T53-L-1 turbine 
powerplants for Bell HU-1 and Kaman 
H-43B helicopters has been awarded 
Lycoming. Engine deliveries are sched 
uled to begin January, 1959. 


Lockheed Aircraft Employes voted 
to strike if necessary to support union 
contract demands. Strike votes have 
been approved at Douglas’ Long Beach 
plant and North American. Douglas 
EK] Segundo, ‘Torrance and Santa 
Monica workers met vesterday to take 
a strike vote. Approval is expected. 
Lockheed, Douglas and North Ameri 
can contracts all have expired, but work 
continues during negotiations as a re- 
sult of management-union agreement 


Bristol Britannia turboprop trans- 
port has been certificated by the Paris 
office of the Civil Aeronautics Adminis 
tration. Modifications required by the 
CAA were primarily in the powerplant 
and landing gear areas. British Ai 
Registmtion Board concurred with 
CAA requirements for engine modifica- 
tions although requirements on landing 
gear changes differed in several re 
spects between the two agencies. 


Lockheed F-104A and F-104Bs, in- 
cluding those operational at Hamilton 
AFB, have been released for flight 
after being grounded for investigation 
of afterburner roughness in J-79-3A 
engines. 


Fairey Rotodyne made first transi- 
tion from helicopter to autogyro flight 
on its 71st test flight. Aircraft climbed 
to 4,000 ft. and transferred power from 
rotor to propellers; after proceeding 
straight and level with rotor auto- 
rotating, power was transferred to the 
rotor and a vertical landing was made. 
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Men of the RCAF—aircrew and groundcrew alike— 

have learned to work with the demanding elements of the Arctic. 
Their resourcefulness and courage are our greatest assets 

in maintaining our wide-ranging defence system. 


PAIIITED 65.205. cans0s 





How U.S. Steel Supply’s 
Any Steel, Anywhere, Any Time Service 


“cut our inventories 


reported by 

Mr. C. R. Campbell, 
Materiel Manager, 

Rohr Aircraft Corporation, 
Chula Vista, California 


“Maintaining large inventories cramped our 
production area,” says Mr. Campbell. “‘How- 
ever, as a result of U. S. Steel Supply’s ANY 
STEEL, ANYWHERE, ANY TIME SERVICE, these 
inventories have been cut considerably. 

“Our orders are placed with U.S. Steel 
Supply’s Los Angeles plant and, when neces- 
sary, can be filled and delivered on an over- 
night basis. No longer are we forced to an- 
ticipate our needs for more than a 45-day 
period, as compared to the 90-day minimum 
advance period for mill orders. 

“U. S. Steel Supply’s Any STEEL, ANy- 
WHERE, ANY TIME SERVICE gives us immedi- 
ate delivery on any type or grade of material, 
eliminates mill ‘lead time’ and helps solve 
our “dead inventory’ problems.” 


You, too, can benefit by this service! 

Let one of our representatives show you 
how other steel users are saving money and 
increasing profits as a result of ANY STEEL, 
ANYWHERE, ANY TIME SERVICE. There’s a 
good chance he can help you eliminate idle 
equipment, increase production, and cut 
inventory costs. Write to U. S. Steel Supply 
at the address below. 


Remember ... you get Any Steel, Anywhere, Any Time Service from... 


. 5. Steel Suppl 
. - mt (iss) United States Steel 


Mailing Address: P. O. Box 1099, Dept. K48, Chicago 90, III. - General Offices: 208 South La Salle Street, Chicago 4, III. 





Fairchild F-27 Flies for First Time 


First flight of Fairchild F-27 turboprop transport lasted 25 min. 46 sec. 
Royce Dart engines and has cruise speed of about 300 mph. 
Frontier Airlines, which has not announced any orders for the F-27, says it is now considering the F-27 and two 
Interest is a result of capital gains legislation which permits airlines on mail subsidy to retain capital 


on option is 25. 
models of the Vickers Viscount. 
gains profits from the sale of aircraft if the profits are used to purchase additional aircraft (AW Sept. 16, p. 45) 
operating Douglas DC-3s. 


New Routes Proposed for Three Lines 


Washington—The Civil Aeronautics 
Board’s Bureau of Air Operations has 
recommended new route segments for 
National and Eastern Airlines and 
Southern Airways in answer to a De- 
fense Department request for better 
lr service to four of the nation’s most 
important military bases. 

Defense Department filed a motion 
to expedite portions of the complicated 
South East Local Service Case in the 
interests of national defense. Specifi- 
cally, the military asked improved serv- 
ice for Huntsville, Ala. (Army Ballistic 
Missile Agency and Army Rocket and 
Guided Missile Agency); Eglin AFB, 
Fla. (Air Proving Ground Center); Pat- 
rick AFB, Fla., USAF Missile Test 
Center and Ft. McClellan, Anniston, 
\labama. 


Council Recommendations 


Bureau Counsel V. Rock Grundman 
recommended that National serve Mel- 
bourne, Fla., near Patrick. The Defense 
statement said Patrick could easily pro- 
vide 22,000 passengers a year for two 
carriers. National would serve Mel- 
bourne via the intermediate points of 
l'ampa and Eglin to provide improved 
service to New Orleans. 

Eastern would serve Melbourne as 
an intermediate point between Vero 
Beach and Orlando. 
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Southern Airways was recommended 
to serve Huntsville as an intermediate 
point between Memphis and Atlanta 
Ft. McClellan as an intermediate point 
between Gadsen, Ala., and Atlanta and 
Eglin AFB as a point on Route 98 be 
tween Panama Citv, Fla., and New 
Orleans 


Local Service Opposition 
If approved by CAB, these recom- 


mendations could provide the military 
with their greatest need in the areas 
mentioned—better air 
tions between research centers and 
manufacturers located both on_ the 
West Coast and the Detroit area 

However, many carriers 
can be expected to oppose the recom 
mendations. Trans Texas Airways has 
filed a brief with examiner Paul N 
Pfeiffer, requesting Huntsville on the 
grounds that the airline could operate 
a new segment without subsidy and, 
using maximized DC-3s offer faster 
service than could be provided by 
Southern 

To substantiate its “no subsidy” 
position, Trans Texas cited present 
operating costs per plane-mile of 103.30 
cents “as compared to Southern’s 
115.79 cents.” 

Southern admits it would need extra 
subsidy for the route and estimates that 


service connec 


local service 


Range is more than 1,600 mi 


Forty passenger, pressurized aircraft is powered by Rolls 


Number of F-27s on order is 68; number 


Frontier is currenth 


the annual cost of operating the rout 
would be $126,144. A load factor of 
35% over the route would pay all direct 
operating costs, Southern said 

I'he cities affected by the recommen 
dations are only those considered as 
vital to national defense and requiring 
immediate action Defense Depart 
ment had earlier included such points 
as Ft. Rucker, Ala.; Turner AFB, Al 
banv, Ga., and the Arnold Engineer 
ing Development Center, Tullahoma 
lenn., in the overall South East Local 
Service Case 


Route 87 Extended 


Bureau Counsel Grundman also has 
notified the ‘Tennessee Bureau of Aero 
nautics that Piedmont Airlines will be 
recommended to the examiner to serve 
that state by extension of its Route 87 
to serve a Tn-Cities-Memphis rout 
through the intermediate points of 
Knoxville, Chattanooga, Tullahoma and 
Shelbvwville, Nashville and Jackson 

Southeast Airlines has applied for a 
Huntsville-Memphis route on the basis 
that it already provides the most flights 
from Memphis and could thus offer the 
best service to all Tennessee gatewavs 
and Tullahoma 

I'he local service airline said it can 
operate all of the routes without an 
subsidy aid 
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Airlines, Curtiss-Wright Tackle 
Problems of ‘Turbo-Compound 


By L. L. Doty 


Washington—Wright Turbo-Com- 
pound is the target of mounting criti- 
cism from airline and engineering off- 
cials who charge that the engine’s record 
of premature failures and frequent 
removals falls short of their standards 
needed for airline performance. 

The Wright engine, because of its 
low specific fuel consumption, has pro- 
vided the airline industry with a range 
characteristic that has -permitted polar 
and regularly scheduled nonstop trans- 
continental and transatlantic flights for 
the first time. Most operators agree 
that the engine has made a major con- 
tribution toward the speed and range 
that passengers want and will buv. 

According to one spokesman for the 
manufacturer, Wright Aeronautical Di- 
vision of Curtiss-Wright Corp., the air- 
lines have “made money” on the engine 
for this reason. Airline sales officials 
agree that the engine has given them 
1 product that is a potent sales tool. 

rhe engine, however, has become the 
subject of bitter criticism from airline 
inaintenance and engineering person- 
nel who are forced to maintain reliable 
schedules in the face of what one air- 
line vice president termed a “dismal” 
engine record. 

I'he Wright R-3350 has undergone 
1 teething period similar to that ex- 
perienced with the Pratt & Whitney 
R-4360 by operators of the Boeing 377 


CAA Records 


For example, Civil Aeronautics Ad- 
ministration records—compiled from 
data submitted voluntarily by airlines— 
show that U.S. carriers last vear experi- 
enced one removal of Wright R-3350 
l'urbo-Compound for every 1,960 


cngine hours of operation. In one three 
month period, CAA records indicate 


that operators of the Douglas DC-7B, 
powered by the Wright 18 cylinder 
lurbo-Compound engine, reported 334 
feathered propellers, or one feathered 
propeller for every 1,472 engine hours. 

Wright engineers are optimistic that 
the engine will reach a high degree of 
reliability “within a matter of months.” 
hey are conducting an active pro- 
gram designed to assist airline person- 
nel in eliminating current problems by 
sending “audit” teams of three or four 
key engineers to consult with airline 
inanagements on the engine. 

Last week, teams were headed for 
Delta Air Lines and KLM Royal Dutch 
\:rlines to talk with flight crews, main- 
tenance and overhaul personnel and 
top-level management. 
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There have been encouraging signs 
recently that some progress is being 
made toward improving the engine's 
performance. Latest CAA records on 
the engine show one engine failure for 
every 2,500 engine hours. An estimated 
43% of the engines reached full over- 
haul time without any intermittent re- 
moval during the period from August | 
to January 1, an improvement over 
previous records but far from goals air- 
line engineers are striving to reach. 

One airhne official told Aviation 
Week that causes of engine failures 
have not followed any established pat- 
er which, he added, has been an 
obstacle in overcoming the engine’s 
flaws since troubles can not be traced 
to an anticipated source. In a survey 
of the carriers by AviaT1ION WEEK, it 
was discovered that reasons for engine 
failures vary widely according to oper- 
ational demands placed on the engine 
such as length of haul, climatic con- 
ditions or schedule frequency 

Some problems have been common 
to most airlines, however, and a num- 
ber of these problems have been licked. 
The impeller drive, which during 1957 
was the source of an estimated 19% 
of the engine failures reported to the 
CAA, is no longer causing major prob- 
lems since the issuance of an airworthi- 
ness directive in February 1957 re- 
quiring the installation of new parts. 

Now that necessary modifications of 
the unit have about been completed, 





Electra Engineers 


Los Angeles—New long term labor 
agreement guaranteeing the services of 
professional flight engineers aboard the 
fleet of Lockheed Electra turbojet. air- 
craft to be placed in service next year by 
Western Air Lines was signed by com- 
pany representatives and the Flight En- 
gineers International Assn. 

Effective immediately, contract is re- 
newable on Jan. 1, 1961. In addition to 
guaranteeing assignment of FEIA engi- 
neers to Electra crews, the labor agree- 
ment also provides for increased pay, 
expense allowances and vacations, as well 
as improved working conditions. 

Under terms of the pact, Western 
agreed to hire flight engineers who hold 
in addition to the presently required 
flight engineer’s certificate an airline me- 
chanic’s license. Exceptions can be made 
for university engineering graduates. 

Key section of the agreement provides 
special rules for Electra training for flight 
engineers. 











impeller drive malfunctions have de 
chned sharply. Last February, troubles 
in this area had all but disappeared. 

Wright Aeronautical contends that 
many engine problems stem from fail- 
ure of the airlines to maintain, over- 
haul and operate the engine accord 
ing to design standards. The company 
says that the airlines often refuse to 
accept recommendations for corrective 
action and adds that it can only sug 
gest areas that should be investigated 
rather than actively participate in estab 
lishing over-all procedures. 

Biggest problem to the majority of 
carriers now lies in the combustion 
chamber units, although at least one 
aitline reports only minor trouble in 
this area. As of Jan. 1, an estimated 
54% of the engine failures reported to 
the CAA were due directly to combus 
tion chamber malfunctions. 

Although cylinder flange failures were 
an original source of difficulty, this 
problem has been largely corrected and 
most combustion chamber trouble can 
now be traced to cylinder barrel fail 
ures. Majority of such failures start 
from the inside and work out, resulting 
in cracks on the barrel surface. 

In almost every recent cylinder fail 
ure, maintenance personnel have de- 
tected a scuffed barrel that can be 
caused by detonation, lack of lubrica 
tion or rings that have been fitted too 
tightly. 

Some airlines, concerned at the high 
rate of oil consumption of the engine, 
fitted the rings tighter than the stand 
ard fit recommended by Wright Aero 
nautical Division in a move to conserve 
oil. In addition, a number of airlines 
replaced the cast iron ring in No. 2 
groove with a chrome plated ring in 
hopes of cutting oil consumption. 

The tight fit forced the rings to take 
all the thrust loading to result in a 
scuffed barrel. This would cause a 
stress raiser which, in turn, would re 
sult in engine failure. 


Corrective Maintenance 


l'o combat the combustion chamber 

problem, most airline operators have 
now adopted these maintenance meas- 
ures: 
¢ Procedures for fitting rings to proper 
clearance measurements are being 
adopted by the carriers. 
e Chrome plated ring is being removed 
from No. 2 groove. Under the original 
engine design, only the No. | groove is 
to be fitted with the chrome ring. Since 
scuffing is attributed to the chrome 
ring in the No. 2 groove, carriers are 
returning to the cast iron ring for this 
position, even though oil consumption 
will be increased. However, Wright 
is introducing a new cast iron ring de- 
signed with steeper angles that it claims 
will reduce oil consumption. 


e Rougher finish is being applied to 
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cylinder barrels as a means of reducing 
scuffing. A cross-hatch lapping is recom- 
mended by Wright in preference to the 
vertical lapping now used. Carriers have 
been advised by the CAA to clean the 
barrel with a mechanical brush and suf- 
ficient cleaning fluid after each lapping. 
e Checks have been adopted on indi- 
\idual piston oil squirts to determine if 
they are open and functioning properly 
to prevent starving the barrel. 

e Procedures are being used to check 
piston dimensions to avoid high spots 
that will cause high unit loading on 
piston skirts. 

Trouble with cam and cam drive as- 
semblies was responsible for 10% of 
the engine failures reported to CAA 
last year. Major problem at present is 
one of wear and a high replacement 
rate of parts. Carriers are still plagued 
with problem of valve springs breaking. 

Valve failures reported to the CAA 
during February indicate the possibility 
of an increase of trouble in this area. 
However, internal torque meter fail- 
ures, once a significant cause of diffi- 
culty, have been almost eliminated. 

Malfunctions of the rear section as- 
sembly accounts for 3% of the total 
engine failures, according to CAA rec- 
ords. Chief concern with this assembly 
was due to bushings breaking loose and 
spinning in the lower accessory drive 
case. Carriers plan to use bronze bush- 
ings instead of aluminum alloy bushings 
as a means of correcting this difficulty. 

Overheating of the power recovery 
turbine units is still a source of concern 
to the airlines. Overheated shafts will 
stretch, causing the nut that holds the 
entire assembly to lose its tightness. 
This causes the wheel to jiggle on the 
spline and results in a breakage. 

Prior to Civil Aeronautics Adminis 
tration approval of the engine four years 
ago, turbine blades would break through 
the casing, resulting in damage to areas 
beyond the engine, including fuselage 
and propellers. The engine was certifi- 
cated for civil use when the casing was 
armor-plated as a means of containing 
the broken blades. Armor-plating, which 
created a weight sacrifice, has been 
eliminated. Now, four blades of the 
turbine are triggered to fail when rota- 
tion of the turbine wheel accelerates at 
25,000 rpm. Normal rate is about 
19,000 rpm, and blades will usually 
break through a casing that is not armor- 
plated at 35,000 rpm. When the 
blades are triggered to fail at 25,000 
rpm, all blades are cut and destroyed 
by the four free blades before the run- 
away turbine wheel reaches the danger 
rotation. 

Here are steps being taken by most 
carriers to maintain proper coolness in 
the PRT: 
¢ Minimum speeds of 170 knots must 
be maintained to insure proper coolness 
of the PRT. Noise abatement programs 
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set at a number of airports contribute 
to overheating since the high rate of 
climb necessary to conform with nois« 
restrictions will lower speeds below the 
170 knot minimum. 

e Turbine clearance must be properly 
maintained. Some carriers avoided 
recommended clearances in order to pre- 
vent wear. 

It is on such issues as turbine clear 
ance that Wright Aeronautical and the 
airlines have not seen eve to eye. 
Wright engineers charge the carriers 
with failing to conform with established 
overhaul procedures. One Wright off 
cial said that “if the carriers violate or 
exceed standards, trouble must be ex- 
pected.” 

Airlines counter that deviation from 
standards—or experimentation with the 
engine—has been necessary to solve 
problems encountered with the engine 
They point to tests with cylinder ring 
fittings as an essential move in reducing 
oil consumption to an acceptable level 

Some carriers are more vehement in 
their criticism of the engine than 
others. This is due primarily to a wide 
variety of performance results with the 
engine by individual airlines. For ex- 
ample, in the third quarter of 1957, one 
airline reported one engine failure every 
6,291 hours with a fleet of DC-7Cs, 
while another carrier's record was one 
failure every 1,241 hours with the same 
airplane. 


Bonanza Approved 
For Guaranteed Loan 


Washington—Bonanza Airlines last 
week became the first local service car- 
rier to obtain a government backed loan 
for equipment purchase in accord with 
legislation adopted by the Civil Aero- 
nautics Board last September 

Announcement of the loan approval 
was made by CAB Chairman James R. 
Durfee in conjunction with a regional 
meeting of the Assn. of Local and Ter- 
ritorial Airlines in Las Vegas, Nevada. 

Under the loan agreement, CAB will 
underwrite a 90% guarantee on a 
$4,324,500 loan for Bonanza through 
the First National Bank of Nevada 
Che airline will purchase six Fairchild 
F-27s for December delivery 

Board approval is expected to touch 
off a series of similar requests from 
other local and territorial carriers, ac- 
cording to Joseph P. Adams, former 
Board member and now executive di- 
rector of ALTA. Adams estimates that 
nine of ALTA’s 10 members will apply 
for loans—Wien Airlines, of Alaska 
probably next in line with a request to 
finance the purchase of two F-27s 

Durfee’s announcement of the Bo- 
nanza loan approval coincided with a 
review of CAB plans to aid the local 
and territorial service carriers. 








Durfee said the Board's present rate 
making methods were formulated pr 
marily to handle trunkline subsidies 
and failed to aid local service airlines in 
their attempts to gain financial stabil 
itv. He said CAB’s basic objective is to 
provide definite subsidy standards for 
the carriers to allow them the freedom 
of conducting operations under their 
own managements 


Airport Aid Opposed 
By Administration 


Washington—Eisenhower administra 
tion is opposing a Democratic drive in 
Congress for a $75 million “emer 
gency fund’ for airport construction 

The measure, also would extend the 
federal aid airport act by four vears 
and increase the annual federal alloca 
tion from $63 million to $100 million 
rhe present act expires June 30, 1959 

Louis Rothschild, Under Secretary 
of Commerce for Transporation, told 
the Senate Commerce Aviation Sub 
committee last week that the adminis 
tration’s position is that airport devel 
opment financing should be left t 
local communities 

He pointed out that the federal gov 
ernment already has spent about $2 
billion in airport development and over 
the next five vears will be called upor 
to finance a $3 billion air trafic con 
trol svstem 

Noting that the Democratic-sup 
ported proposal would cost a total $500 
million, Rothschild said 

“We believe that other answers can 
be found besides the easy one of asking 
the federal government to add this en 
larged cost to its already substantial 
contribution to civil aviation in other 
areas, such as navigation facilities and 
air carriers subsidy 

“The construction, maintenance and 
operation of our civil airports has al 
ways been primarily a matter of local 
responsibility. Airports are community 
assets. They attract business and mak« 
possible increased tax income to the 
communities they serve More and 
more communities are finding sources 
other than federal aid through which 
to finance economically necessary and 
desirable airport development.” 

Sen. Mike Monroney (D.-Okla.) 
chairman of the aviation subcommittec 
charged that the administration was 
singling out aviation as the “victim’ 
of its economy policies and giving fa 
vored treatment to other transportation 
industries. 

Sen. Frederick Payne, of Maine, Re 
publican member of the subcommittec 
who joined Monroney and other Demo 
cratic senators In sponsoring the airport 
measure, told Rothschild that he was 
“disappointed” in the administration’s 
position. 
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BOAC’s First Comet 4 Rolls Out 


First of 19 Comet 4 jet transports under construction for British Overseas Airways Corp. is rolled out at de Havilland Aircraft Co. 


assembly plant at Hatfield, England. 


Aircraft which next will get fuel-flow check and engine runs, has four Rolls-Royce Avon engines 


of 10,500 Ib. thrust each. Engines are fitted with Rolls-Royce end cone noise suppressors (AW Jan. 13, p. 96). 


‘xecutive Pay, Bonuses for °57 


Reported to CAB by Airlines 


compensation, 
company and 200 


Washington—Following is a list of 
\irline officers and their salaries, bonuses 
and indirect compensation, expenses 
and stock holdings paid airline ofhcials 
for the vear ending Dec. 31, 1957, as 
reported to the Civil Aeronautics Board. 
Che Kst also includes compensation 
paid by the airlines for services rendered. 


Trunk Airlines 


Pan American World Airways Inc.—J. T. 
Trippe, president and director, $20,000 salary, 
no bonus, $13,049 expenses paid by company 
and 57,164 shares of common stock held in the 
name of others: J. C. Leslie, vice president 
and director, $35,000 salary, $2,000 bonus and 
indirect compensation, $12,642 expenses paid 
by company and 5,725 shares of common 
stock: 8S. F. Pryor, vice president, assistant 
to treasurer and director, $32,000. salary, 
$200 bonus and indirect compensation, $53,- 
312 expenses paid by company and 11,882 
shares of common stock: H. J. Friendly, 
vice president, general counsel and director, 
$33,000 salary $1,000 bonus and _ indirect 
compensation, $1,088 expenses paid by com 
and 8.800 shares of common stock 

W. L. Morrison, executive vice president 
Latin American Division, $36,000 salary, no 
bonus, $2,524 expenses paid by company and 
11.962 shares of common stock: H. E. Gray, 
president—Atlantic Division, 
$36,000 salary, no bonus, $2,591 expenses paid 
by company and 6,664 shares of common 
stock: R. B. Murray, Jr., executive vice presi- 
dent—Pacific-Alaska Division, $31,986 salary, 
no bonus, $48,157 expenses paid by company; 
R. Lewis, executive vice president—develop- 
ment and defense and director, $56,000 salary, 


pany 


executive vice 


40 


$1,000 indirect 


$5,512 


bonus and 
expenses paid by 
shares of common stock 

F. Gledhill, vice president and director, 
$34,000 salary, $1,000 bonus and indirect com 
$8,785 expenses paid by company 
shares of common stock: W. G. 
president—traffic and 
$0.420 expenses paid 


pensation 
and 4,002 
Lipscomb, vice 
$24,000 salary, no bonus 
and 9.408 shares of 
stock; A. P. Adams, vice president, $28,000 
salary, no benus, $6,378 paid by 
company and 2,459 shares of common stock; 
E. Balluder, vice president, $28,000 salary, 
no bonus, $7,392 expenses paid by company 
and 14,825 stock Cc. M. 
Young, vice salary no 
bonus, $11,244 expenses paid by company and 
R. B. Adams, 


bonus, 


sales 


by company common 


expenses 


shares of common 


president, $18,375 


1.025 shares of common stock 
$26,000 salary no 
$6,236 expenses and 2,040 common shares 

J. B. Gates, vice president—tinance, $3,750 
salary no expenses and 100 shares 
of common stock; J. A. Kelly, vice president 

Europe, $19.365 salary no bonus, $1,232 
expenses paid by company and 1,408 shares 
of common stock; H. W. Toome, vice presi 
dent—Brazil, $20,000 salary, no bonus. $4,361 
expenses paid by company and 366 shares of 
common stock: H. H. Berke, vice president 

services of supply, $25,000 salary 
$3,707 expenses paid by company and 2,505 
shares of common stock: E. M. Goulard, vice 
industrial relations, $19,000 salary 
$3,948 expenses paid by company 
stock R. &. 


missiles 


Vice president 


no bonus 


no bonus 


president 
no bonus, 
and 478 shares of 
Mitchell, vice president—guided 
range division, $23,867 salary no 
$7,465 expenses and 797 common shares 

R. G. Ferguson, treasurer, $25,000 salary, 
no bonus, $3,616 expenses paid by company 
and 2.0590 shares of common stock: J. 8. 
Woodbridge, comptroller, $25,000 salary, no 


common 


bonus, 


bonus, $3,226 expenses paid by company and 
3.000 shares of common stock: H. P. Morris, 
secretary and general attorney, $14,000 salary, 
no bonus, $127 expenses paid by company 
and 2.2%) shares of common stock; 8. B, 
Kauffman, assistant vice president engineer 
ing. $19,000 salary, no bonus, $1,946 expenses 
paid by company, and 950 shares of common 
stock: W. W. Lynch, assistant vice president 
communications, 2.658 salary, no bonus 
$1,258 expenses paid by company and 1,887 
common stock: J. C. Cone, assist 
president, $16,000 salary, no bonus, 
company and 5,271 


shares of 
ant vice 
$17.646 expenses paid by 
shares of common stock 
W. J. MeEvoy, assistant vice president 
$13.000 salary, no bonus, $12,435 expenses 
paid by company and 3,708 shares of com 
mon stock: R. P. Monson, assistant treasurer 
$16,000 salary, no bonus, $1,444 expenses paid 
by company and 1.659 shares of 
stock: J. E. MeGuire, assistant comptroller 
$15,000 salary no bonus, $2,780 
paid by company, and 184 shares of com 
mon stock: E. G. Rethrock, assistant secre 
tary, $12,000 salary, no bonus, $2,773 ex 
penses paid by company and 91 shares of 
common stock; J. Macy, Jr., assistant secre 
tary, $13.250 salary, no bonus, $31 expenses 
paid by company and 30 shares of common 
stock: J. J. Cantwell, assistant secretary, 
$9,500 salary, no bonus, $1,196 expenses paid 
by company and % shares of common stock 
H. M. Bixby, director, no salary $5,000 
benus and indirect compensation, $1,731 ex 
penses paid by company and 8,095 shares 
common stock N. Chandler, director, no 
salary, $500 bonus and indirect 
tion, $1.335 expenses paid by company and 
1,000 shares of common stock; R. V. Fleming, 
director, no salary, $1,200 bonus and in 
direct compensation, $236 expenses paid by 
company and 200 shares of common stock 
M. Griswold, director, no salary, $1,700 bonus 
and indirect compensation, $819 
paid by company and 400 shares of commo! 
stock R. L. Hamill, director, no salary, 
$1,000 bonus and indirect compensation, no 
expenses and 5,000 shares of common stock 
R. W. Howard, director, no salary, $1,400 
bonus and indirect compensation, no ex 
penses and 300 shares of common stock 


common 


expenses 


compensa 


eX penses 
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D. 8S. Ingalls, director, no salary, $1,500 
bonus and indirect compensation, $1,605 ex 
paid by company and 2.344 shares 
of common stock; BR. Lehman, director, no 
salary, $1,100 bonus and indirect compensa- 
tion, no expenses and 600 shares of common 
stock; E. O. MeDonnell, director, no salary, 
$5,000 bonus and indirect compensation, 
$1,324 expenses paid by company and no 
stock; M. T. MeKee, director, no salary, 
$5,000 bonus and indirect compensation, 
$7,636 expenses paid by company and 200 
shares of common stock: J. 8S. Reckefeller, 
director, no salary, $800 bonus and indirect 
compensation, no expenses and 200 shares 
of common stock: V. F. Taylor, director, no 
salary, no bonus, $3,023 expenses paid by 
company and 2,500 shares of common stock; 
W. H. Standley, director, no salary, no bonus, 
no expenses and 2.000 shares of common 
stock 

Paul 
Service, 
$60,247 ; 
Cleary, Gotlieg, Friendly 
services, $40,500; Dewey, 
Palmer & Wood, legal 
Dicklie-Raymond Ine., sales 
advertising counsel, $21,400: Lehman Bros., 
service in connection with loan 
Lexwood Service, pullix 
relations counsel, $18,000; Arthur D. Little 
I . Management counsel, $71,967: I 
Suffren & Fernald, accounting service, $47 
860: L. A. Mayberry, labor relations consult 
ing, $22,750 Miles & Stockbridge, legal 
service, $17,500 

H D. Reynolds, 


penses 


Alken, Air Mail Traffic Consulting 
$14,400; E. I Barnes, architect 
Chester Cherchill, architect, $64,260; 
& Hamilton, legal 
Ballentine, Busby, 
services, $16,000; 
promotion and 


counseling 
agreements, $75,000 


legal service, $19,350 
Sanderson & Porter, engineering service 
$18,740: Skadden, Arpo, Slate & Timbers, 
legal services, $34,268; J. A. Stearns, con 
struction consultant, $18,680; Steptoe & John- 
son, legal services, $36,200 

United Air Lines Inc.—W. 
president, $100,000 salary, 
paid by company and 16,068 shares of com- 
mon stock; R. E. Johnson, vice president 
assistant to the president, $50,000 salary, 
$6,784 expenses paid by company and 2,266 
shares of common stock; J. A. Herlihy, vice 
president—engineering and maintenance, 
$50,000 salary $2,630 expenses paid by 
company and 3,759 shares of common stock; 
D. F. Magarrell, vice president transport 
services, $50,000 salary $4,637 expenses 
paid by company and 1,071 shares of com- 
mon stock. 

D. R. Petty, vice president—flight opera- 
tions, $46,000 salary, $6,156 expenses paid 
by company and 1,943 common 
stock; C. Barkes, vice president—finance 
and property, $45,000 salary, $3,889 ex- 
penses paid by company and 2,639 shares 
of common stock; R. F. Aherns, vice presi- 
dent—-personnel, $37,000 salary, $4,726 ex 
penses paid by company and 2,680 shares of 
common stock; H. E. Nourse, vice presi- 
dent controls, $31,000 salary 
$1,710 expenses paid by company and 3,555 


Patterson, 
expenses 


shares of 


economic 


shares of common stock. 

R. W. Ireland, vice president—traffic ad- 
ministration $15,750 salary, $2,726 ex- 
penses paid by company and no stock; C. F. 
McErlean, vice president and assistant to 
the president, $30,000 salary, $1,886 ex- 
penses paid by company and 1,237 shares of 
common stock; 8. P. Martin, secretary and 
assistant to the president, $19,000 salary, 
$1,021 expenses paid by company and 589 
shares of common stock; R. Bruno, comp- 
troller, $21,400 salary, $671 expenses paid 
by company and 416 shares of common 
stock; A. M. Devvoursney, treasurer and 
assistant secretary, 22,400 salary, $1,517 
expenses paid by company and 515 shar 
of common stock; M. C. Anseorge, director, 
$1,700 salary $1,050 expenses paid by 
company and 745 shares of common stock. 

P. A. Bissinger, director, $1,600 salary, 
$900 expenses paid by company and 556 
shares of common stock; H. T. Brown, 
director, $1,800 salary, $1,200 expenses paid 
by company and 214 shares of common 
stock; G. Cowles, director, $1,500 salary, 
$750 expenses paid by company and 1,071 
shares of common stock; J. W. Dart, direc- 
tor, $1,700 salary, $1,050 expenses paid by 
company and 12,318 shares of common 
stock; T. F. Gleed, director, $1,800 salary, 
$1,200 expenses paid by company and 144 
shares of common stock; P. G. Hoffman, 
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director, $1,700 salary, $1,050 expenses paid 
by company and 176 shares of common 
stock; E. A. Johnston, director, $1,700 
salary, $1,050 expenses paid by company 
and 2,142 shares of common stock. 

J. Jd. Mitchell, director, $1,600 
$900 expenses paid by company and 4,501 
shares of common stock; A. Nielsen, dire« 
tor, $1,700 salary, $1,050 expenses paid by 
company and 605 shares of common stock 
V. Stouffer, director, $1,600 salary, $900 
expenses paid by company and 659 shares 


salary, 


of common stock, 

Arthur Anderson & Co., audit 
$31,579; Raymond Loewy Associates Inc., 
designing services, $242,498; Mayer, Frie- 
lich, Spiess, Tierney, Brown and Piatt, legal! 
$273,231; James L. Keilly, legal! 
services, $33,336; Skidmore, Owens and 
Merrill, architect and engineering services 
$162,259; Young, Richardson and Carleton, 
architect and engineering services, $28,837. 

Western Air Lines, Inc.-T. C. Drink- 
water, president and director, $65,000 sal 
ary, $9,255 expenses paid by company and 
5,948 shares of common stock; 8, BR. Shatte, 
vice president-property and director, $38,267 
salary, $1,916 expenses paid by company 
and 3,515 shares of common stock M. W. 
president-service and director, 


services 


services, 


Landes, vice 
$30,367 salary, $533 expenses paid by com- 
pany and 1,500 shares of cx stock ; 
Pr. E, Sullivan, vice president-administration 
and secretary, $30,166 salary, $1,243 ex- 
penses paid by company and 8,112 shares 
of common stock;" A. F. Kelly, vice presi- 
dent-sales, $30,166, $5,095 expenses paid by 
company and 2,758 shares of common stock ; 
3d. d. Taylor, vice president and treasurer, 
$30,166 salary, $608 expenses paid by com- 
pany and 2,271 shares of common stock 

D. P. Renda, vice president-legal, $30,166 
salary, $1,310 expenses paid by company 
and 1,103 shares of common stock; G. G. 
Brooder, vice president, $22,667 salary 
$5,412 expenses paid by company and 1,484 
shares of common stock; C. J. J. Cex, con- 
troller and assistant treasurer, $22,667 sal- 
ary, $598 expenses paid by company and 
1,300 shares of common stock ; E. H. Brown, 
assistant secretary and director of person- 
nel, $15,000 salary, $375 expenses paid by 
company and no stock; W. 8S. Bartman, 
director, $500 salary, no expenses and 
8,015 shares of common stock ; G. Y. Billard, 
director, $400 salary, $1,036 expenses paid 
by company and 1,081 shares of 
stock; H. W. Darling, director, $500 salary, 
no expenses and 2,200 shares of common 
stock. 

R. E. Driscoll, Sr., director, $400 salary, 
$37 expenses paid by company and 540 
shares of common stock; W. H. Gonyea, 
director, $300 salary, $88 expenses paid by 
company and no_ stock H. C. Haight, 
director, $600 salary, $157 expenses paid by 
company and no stock; G. Lowry, director, 
no salary, no expenses and 516 shares of 
common stock; Dr. D. H. MeLaughlin, di- 
rector, $400 salary, no expenses and 108 
shares of common stock: L. W. Pogue, 
director, $300 salary, $100 expenses paid by 
company and 1,135 shares of common stock 
J. F. Ringland, director, $200 salary, no 
expenses or stock; D. Swim, director, $400 
$240 expenses paid by company and 


mmon 


common 


salary 
3,297 shares of common stock 

H. J. Volk, director, $600 salary, $36 ex- 
penses paid by company and 100 shares of 
stock; J. M. Wallace, y 
$500 salary, no expenses and 108 shares o 
common stock; A. Warden, director, $400 
salary, no expenses and 108 shares of com- 
mon stock; 8. F. Woodbury, director, $400 
salary, $20 expenses paid by company and 
140 shares of common stock. 

Pogue & Neal, legal 
Darling, Shattuck & Edmonds, legal! serv- 
ices, $12,514; G. K. Griffin, management 
consultant, $13,162; Burke, Keber & Nico- 
lais, architect services, $10,986; Buchanan & 
Co., advertising services, $587,932; Batten, 
Barton, Durstine & Osborn Inc., advertising 
services, $338,630; Smalley, Levitt & Smith, 


advertising services, $14,252. 


direct 


common 
e 


services, $15,770; 


Local Service Airlines 


Alrlines Inc.—L. 0. 
director, $25,000 


Barnes, 
salary, 


Allegheny 
president and 


pany and 0 


m } ck WwW. J. Short, 


$1,620 expense 
900 shares of c 
vice president and 1 $14,375 salary 
$971 expenses px company and 
shares of common ock 1. K. Arnold, 
president and ‘ ary $13,300 salar 
$1,478 expenses company and 6,000 
shares of commor ck; D. L. Miller, vice 
$14,050 salary 
company and 1,20 
Dinning, \ 
$12.9 
$369 expenses paid by company and 
stock Ww. D. Hay 
$365 ex 
stock 


president traffic and sales 
$1,675 
shares of common stock; R. G. 
president 


expenses paid by 


president and assistant t 
salary 
500 shares of common 
assistant controller, $7,700 salary 
pany and no 

asurer, $7,500 sal 


penses paid by 
G. F. Gerth, assist 
ary, $46 expenses pak company and 
»ck 


assistant 


100 


comn n até 
Russell dJr., 


expenses and 500 


shares of 
dé. 8&8. 
no salary no 
of common stock kK. M 
of board, no salary x 
by company and 5,000 
stock; C. Bidelspacher, director, no sala 
no expenses and no stock K. F 
director, no salar $1,023 expenses paid by 
company and 53,200 common shares 
H. O. Hale, r tor, n y t 
penses and 2,5 mmo 
RK. V. Mates, 
and 4,300 har 
Kockwell Jr., 
and 7,000 s) 


Shatterwhite, 


secretar 
5 shares 
Love, chairman 

expenses aid 
shares of common 


George 


penses and i ‘ 

ii. R. Sharp dr., 

penses and 1,700 ar 

Bb. A. Tompkins dr., directs 
expenses and 0 al res ¢ 


RK. Waldeisen, d 


op 
enses paid 
company and | ! s of « n stock 
Hale, Stimson, Kussell & Nickerson, lega 
services, $21,310; R. Dixen Speas, mainte 
nance survey, $11,000 Albert, Frank-Guth- 
rie Law Inc., public relations, $7,108. 
Bonanza Air Lines Ine.—t. ¢ 
president and $17,000 salary, 
$1.8 expenses company and 205,- 
266 shares of cor yn ck lL. G. McNeil 
board, no salary, $583 ex 
pany 


Converse, 


chairman of 
penses paid by cor and 65,237 shares 
R Henry, execu 

$14,667 salary, $3,264 
ompany and n 


of common stock a 
president 


paid | 


tive vice 
expenses 
F. J. Murphy, vice president, sect 
director, $11,667 $1,351 
paid by company ar 52 shares 
mon stock 

M. W. Reynolds, vi president—oper 
$15,234 salary 51 ex 
by company and n t W. 4. Mitchell 


alary, $4,14¢ 


tions enses paid 


vice presi t i . $10,500 
npany and no stock 
ind treas 


expenses paid by 


expenses 
K. H. 
urer 
company ¢ ne toc] E. C. Jochim, comp- 
troller and : secretary $10,434 
nses paid by 
Sherer, treasurer, $ 


president 


mpany 


pany and m ck Arant, 
the president ulary 
penses paid by company andr 

assist 


Neilson, ant 


ary $983 expenses pa 
no stock Vv. M 
$5,500 t 
w. 


Greer, 


salary 


Burt, assista 


$20 expenses paid 


F. W. Beer, 
penses and 4,875 ommon stock 
R. Converse, dire salary $181 
penses paid by mpar ind 16,500 s 
of common stock; J. B. Raven, director 
salary no ex and 8,000 shares 


common stock; G. L. Vargas, director 


+77 


salary no expenses and 1,770 shares 
common stock 

Koteen & Burt, 
Albert Grissard, 
Peat, Marwick, 
$13,352 

Central Airlines Ine.—K 
dent, $15,550 salary, $7,863 
by company and 26,129 shares of common 
stock F. KE. Howe, exe president 
and treasurer, $14,550 


$14, 09% 


Mitchell & Co., auditors 


Kahle, presi 


expenses paid 


itive vice 


salary, $1,702 ex- 
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American serves you better when you fly 
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NEW YORK-LOS ANGELES 


most frequent DC-7 nonstops-America’s fastest airliner 


radar-equipped - reserved seats alfa AMERICAN 


spacious lounge - superb cuisine 


American’s famous se AIRLINE. AY 


stewardess service ea Ainerieas —lgting — vk 
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$5,001 Kippey, Henderson, Buck 
$i4 6 


500 shares of gan, vice president, secretary and director counse 
$6,000: directors W. Kirkland, J. P. Ring- num & Ce., advertising agency 
operations, $12,916 salary, $451 ex- ley, P. A. Podesta and F. B. Schmick re- Lake Central Airlines Ine.-—G. Hicks 
stock : ceived no compensation. Kirkland, Fleming, president, $15,00 I 16 exper 
Martin & Ellis, lecal services, $9,011; paid by company a! ! stoc) L. 
$9,680; Hayes man, executive \ ! nd 
ompany and 1,916 shares of common Statistical Services Inc., statistical services, $12,000 salary, 3 expel 3 : 
geht shares of preferred stock; C. E. $5,106. pany and n , Clifferd, \v 
Frontier Airlines Ine.—A. J. Frank, di- president-opera ! $12,006 ry $77 


05 shares of com- expenses and 


s paid vy co any and 
mon stock; R. L. Wageneck, vice presi- 
s paid by company and no $6, 

Aldridge, vice president—traffic and Green 

$10,558 salary, $1,692 expenses paid Pogue & Neal, legal services 


W. Hart 


secretary and assistant treas- 
expenses paid by rector, no salary and 3,7 
stock; C. A. Myhre, president and di Los Angeles Airways Inc 
$21,876 salary and $8,335 shares of president, $22,500 ary ; 
paid by company nd 7 


salary, $172 


and 53 shares of common stock; mon M. Bellin 


ompany 
41. H. Pritchett, assistant secretary, $5,010 rector, i exper 
lary, $16 expenses paid by company and common stock; E. N. Levin, secretary and 
179 shares of common stock; B. Gahagan, director, $7,800 salary and 13,643 shares no! ) Tr. Kane, tre 
ant secretary, $4,477 salary, no ex- of common stock; L. W. Linville, director ) ‘ pa 
131 shares of common stock. no salary and 650 shares of common stock ; Lombardi, dir ! 
r stock Ww. C. dordan 


1 
P. Crawford, assistant secretary, $275 E. B. Slecum, director, no salary, $4,500 
and indirect compensation and no penses and ‘ 


salar) o expenses or stock; F. K. Johnson, bonus alary 
chairman, board of directors, $2,250 salary, stock: B. Regan, chairman, board of direc- res of « nor tock: O'Grady & Mar 
$179 expenses paid by company and 143,209 tors, no salary and 200 shares of common shall, legal services, $6,415. 
Pogue & Neal, at- stock; J. E. Wagner, director, no salary Burke, Williams & Sorenson, llega 
1957 $6.946 ac 


hares of common stock ; 
400 shares of common stock; P. Walker, $5,430 paid in 1957 and 


torneys, $14,579; Mueller & Mueller, labor and 
consultant, $8,141 Air Market Associates, director, no salary and no stock; J. D. Lind- in 1957 
research, $11,059; Advertising Counsellors, $12,500 salary New York Airways Ine Cum 


advertising services, $6,695. and 1,000 shares of $18 t 
treasurer, $12,000 salary and 180 


Chicago Helicopter Airways tInc.—J, 8. Blatter, 
Gleason, Jr., president, treasurer and di- shares of common stock; E. W. Sexten, dr., and 1,000 shares 
tor, $12,000 salary; C. W. Meore, execu- assistant treasurer, $7,200 salary and no Brock, vi resid 
vice president and director $17,500 stock salary ; 
y and $2,500 bonus and indirect com- Bowen & Stoutt, legal ices, $23,340; and 45 
pensation; R. B. Kiel, assistant secretary- Shields Hewitt & Associates, actuary Gallagher, 
treasurer, $10,600 RK. 8S. Augstadt, vice Colin Hugh Metintesh, economi $4,995 expenses 
president—operations, $14,000; J. C. Bro- counsel, $6,233; G. W. Sheemaker, economk shares of common 


penses and 


no ex 


say, vice president sales 
common tock L. P. mings, Jr., president and 
salary $11,213 expenses ) ympany 


Soviet STOL An-14 
Makes First Flight 


Soviet An-14 Pchelka (Little Bee) general 
purpose monoplane designed by O. K 


Antonov is undergoing short-range flight 
test at low altitudes. Aircraft is designed 
to take off and land on any open area from 
approximately 160 to 340 ft. in length 
Aircraft, proposed for use as an agricultural 
or ambulance vehicle, and as a short-haul 
cece-n1i9se transport, 1s equipped for instrument flying 
As a transport, the aircraft can seat seven 
Leading edges of vertical tail surfaces are 
swept back on aircraft depicted here; lead 
ing edges of vertical tail surfaces of mockuy 
were perpendicular. The An-14 has a maxi 
mum speed of 124 mph. and a landing 
speed of 22 mph. Pchelka is expected to be 
well-suited for operating from Russia’s more 
primitive airfields (AW Nov 4, p. 61 
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Jetliners on order will make real demands on petroleum 
suppliers. With fuel requirements increased four-fold by 
the huge commercial jets, will your supplier be able to 
provide proper service in the difficult years ahead? 
Twelve years ago, Esso pioneered and developed high- 
speed hydrant refueling. This speedier and safer method 
is now available at many major international airports— 
o practical and efficient solution for the increased fuel 
capacities of today’s large piston-engined airliners and 


A good sign to fly with... i 


tomorrow's giant jetliners. Esso Aviation Turbo Oils 15 and 
35, developed a decade ago, are still the only synthetic 
lubricants approved for the engines of the world’s most 
advanced turbine airliners. 

Your experienced Esso airline representative and tech- 
nical service man will be glad to show you how Esso has 
prepared to meet your aircraft's unique fuel and lubrica- 


tion requirements. No matter how complex your problem, 


a 


AVIATION PRODUCTS 


Esso can serve you better. 











treasurer, $10,970 salary, $2,892 expenses 
paid by company and 100 shares of common 
stock; J. H. Slate, secretary no salary, 
$32,000 bonus and indirect compensation 
received from Slate's law firm, no expenses 
or stock ; G. B. Eastburn, assistant to presi- 
dent and assistant treasurer, $9,723 salary, 
$2,090 expenses paid by company and 100 
shares of common stock; G. L. Glynn, 
assistant treasurer, $7,303 salary $546 
expenses paid by company and 100 shares 
of common stock; A. Fallen, assistant 
secretary, $4,429 salary, $50 expenses paid 
by company and no stock: H. Ammidon, 
director, $25 salary, no expenses or stock; 
R. E. Blum, director, $125 salary, no ex- 
penses or stock; R. W. Dowling, director, 
$50 salary, no « xpenses or stock: F. M. 
Glass, director, $150 salary, no expenses or 
stock ; BR. G. Geoelet, director, $125 salary, no 
expenses and 3,200 shares of common stock; 
K. Ide, director, $100 salary, no expenses or 
stock ; G. Leoning, director, $150 salary, no 
expenses and 5,000 shares of common stock; 
8. C. Park, director, $100 salary, no expenses 
or stock; W. Shields, Jr., director, $150 
salary, no expenses and 200 shares of com- 
mon stock; George Daly Associates, public 
relations, $13,134; The Chartmakers Ine., 
annual reports and charts, $5,313: J. M 
Mathes Ine., advertising, $11,299; Loomis, 
Suffern & Fernald, auditors, $11,969; Skad- 
den Arps, Slate & Timbers, legal services, 
$32,000. 

North Central Airlines Inc.—H. N. Carr, 
president and director, $34,556 salary, $900 
directors’ fee and 35,000 shares of common 
stock; F. N. Buttomer, vice president—traf- 
fic and sales, $12,820 salary, no fee and 
5,000 shares of common stock; A. E. 
Schwandt, vice president—industrial rela- 
tions, $10,300 salary, no fee and 5000 shares 
of common stock; R. H. Bendio, vice presi- 
dent—maintenance & engineering, $11,820 
salary, no fee and 5,000 shares of common 
stock; A, P. Niemeyer, vice presidcnt—op- 
erations, $12,360 salary, no fee and 5,000 
shares of common stock; B. Sweet, secre- 
tary, secretary-treasurer, $10,200 salary, no 
fee and 5.000 shares of common stock. 

A. E. A. Mueller, chairman, board of di- 
rectors, $21,042 salary, $900 directors’ fee 
and 498,820 shares of common stock; W. 
L. Christensen, director, no salary, $700 di- 
rectors’ fee and 5,002) shares of common 
stock; G. F. DeCoursen, director, $2,400 
salary, $700 directors’ fee and 5,002) shares 
of common stock; K. B. Willett, director 
no salary, $700 directors’ fee and 11,660 
shares of common stock; A. L. Wheeler, 
vice president, legal counsel, director, $19,- 
125 salary, $700 directors’ fee and 1,000 
shares of common stock; R. P. Grover, di- 
rector, no salary, $700 directors’ fee and 
3,300 shares of common stock; Fairchild, 
Foley & Sammond, legal services, $6,180 
Klau-Van, Pieterson-Dunlap Associates Inc., 
advertising services, $79,807; Ray & Ray, 
statistical information, $18,394. 

Ozark Air Lines Ine.—L. D. Hamilton, 
president, $36,000 salary, $900 bonus and 
indirect compensation and 173,333 shares of 
common stock; A. A. Blumeyer, vice presi- 
dent, no salary, $900 bonus and indirect 
compensation and no stock; A. G. Heyne, 
secretary, $4,667 salary, $900 bonus and 
indirect compensation and 36,500 shares of 
common stock; F. W. Jones, treasurer, 
$7,200 salary, $900 bonus and indirect com- 
pensation and 150 class A common shares, 
375,000 class B common shares and 350 
general common shares, for a total of 375,- 
500 shares; O. L. Parks, director, no salary, 
$900 bonus and indirect compensation and 
2000 shares of common stock; E. W. 
Weaver, director, no salary, $375 bonus and 
indirect compensation ang no stock; G. O. 
Shaver, director and capt.in, $11,392 salary 
$900 bonus and indirect compensation and 
123,760 class A common shares and 950 class 
B common shares for a total of 124,710 
shares: C. A. Bachman, director, no salary, 
$900 bonus and indirect compensation and 
50 shares of common stock; B. T. Mattingly, 

board of directors (deceased 

$6,750 salary, $4,450 legal fees for 

and 8,300 class A common shares, 
142,817 class B common (VT) shares and 
154,177 shares; Turney & Turney, legal 
services, $5,100 and expense reimbursed, 


$705. 
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AIRLINE OBSERVER 


> Economic recession, coupled with unfavorable weather and a poor Florida 
winter season, hit the airlines hard in March. Load factor for the month 
averaged 58.6% for domestic trunklines, 2.14 points below that for March, 
1957. It was the sixth consecutive month that load factors have held 
below 59%, the longest period since March, 1949, that load factors have 
been sustained at such a low figure. Passenger miles for the 12 months 
ended in March, 1958, increased 10.6%, the lowest percentage increase 
recorded over the preceding annual period since the year ended July, 1950 
Coach trafic continued its climb. In March, 39.23% of all trafic was 
coach as compared with 37.22% in March last year and 35.54% in March, 
1956. 


> Watch for a reversal of an Australian federal government decision de- 
signed to prevent Ansett Airways from taking delivery of four Lockheed 
Electras on order (AW April 14, p. 43). Australian government previously 
had made an attempt to reject applications for the importation of the 
Electras and force the airline to purchase Vickers Viscounts. Strong pro- 
tests by Ansett against the action, coupled with threats to take the case 
before the public, will likely result in a reversal of the government decision. 


> Post Office Department has joined four schedule airlines in protesting 
recent requests for subsidy by Riddle Airlines and Slick Airways (AW April 
7, p. 38). Post Office is claiming that subsidy for the two carriers is not 
in the public interest. In protesting Riddle’s petition for subsidv, Eastern 
told the Civil Aeronautics Board that it has “‘so much unused airlift capacity 
for mail, it would be ridiculous to require new Puerto Rico-U. S. mail 
service.” 


> United Air Lines has taken exception to Civil Aeronautics Board Ex- 
aminer’s initial decision recommending that TW4A’s siesta sleeper seat con- 
figuration is approved. In its protests, United said the examiner had not 
determined a reasonable break-even load factor on which to establish a 
reasonable fare. United charged that because of the extra space needed for 
the configuration, amounting to 30% more space for each passenger, TWA 
should charge an extra $47 on each one-way transcontinental ticket. 


P Air Force will release to Boeing and Pratt & Whitney most performance 
data compiled during the KC-135 jet tanker’s 13 hour, 48 minute flight 
from Tokyo to the Azores (AW April 14, p. 37). Brig. Gen. William B. 
Eubank, flight commander on the flight, said the data will be of particular 
interest to airlines planning jet operations. He said takeoff roll of the 
tanker was 10,500 ft. with 31,000 gal. of fuel. Temperature at takeoff was 
50 deg. Aircraft flew at 44,400 ft. at an average speed of 550 mph. Original 
flight plan to Madrid was canceled at the Azores because of the adverse jet 
stream which at times produced 135-kt. head winds, 


> Civil Aeronautics Board is considering two measures designed to accumu- 
late statistics on the operation of foreign air carriers to the U.S. in response 
to demands by U.S. airlines for more accurate traffic data in order to show 
the benefits foreign airlines are getting from bilateral agreements with the 
U.S. The Board has suggested that passenger tickets be photostated to 
develop true origin and destination of each passenger. Board also has asked 
the Bureau of Budget to change an Immigration and Naturalization Clear- 
ance form so that passengers would be required to report routing, true 
origin and destination. 


> International Civil Aviation Organization has established basic principles 
to be applied by governments deciding to adopt user charges against air 
lines. Essentially, principles call for equal charges on carriers of all countries 
including the country imposing the charge. Charges should not be imposed 
for facilities not required nor should fees be established in such a way to 
discourage use of facilities essential to safety. 


> Department of Defense and Civil Aeronautics Board staff members have 
concluded a five-day meeting in an attempt to settle controversial issues of 
maximum use of civil air carriers by the Department of Defense. 











SPE PD IET IM 
TRAFIC PAIVIERN AND 
GROUND HANDLING 


THE PRODUCTION BOEING 707, as demon- 
strated by 3) years of test-flying of the prototype 
model, operates with ease in existing traffic pat- 


terns of commercial airports. Though it cruises 
at 600 mph, the Boeing jetliner’s maneuvering 
speeds and airspace requirements for holding and 
instrument approaches are the same as those of 


today’s conventional airliners. 


GROUND-HANDLING poses no problems. For ground-handling and taxi char- 
acteristics of the 707—and of its shorter-range sister ship, the 720—are equal 
to and, in some cases, better than those of present-day commercial transports. 


MANUALLY OPERATED flight control systems, SPOILERS ACT AS AIRBRAKES, give added 
proved out in hundreds of Boeing jet aircraft, give control over rate of descent. In all areas of oper- 
outstanding control and small airplane “feel” through- ation, the Boeing 707 and 720 benefit from the 
out all flight conditions. In rate of descent, the 707 —_ unequalled experience Boeing gained building 
and 720 offer greater flexibility than present airliners. more than 1600 large, multi-engine jet aircraft. 


SSOOEMRM i 


: Be Family of jet airliners 
These airlines already have ordered models of the Boeing family of jetliners: : 
AIR FRANCE ¢ AIR INDIA ¢ AMERICAN ¢ B.0.A.C. ¢ BRANIFF * CONTINENTAL ¢ CUBANA ¢ LUFTHANSA ¢ PAN AMERICAN © QANTAS © SABENA © TWA ¢ UNITED ¢ VARIG 
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Airline Income and Expenses—January 1958 





Passenger Mail Express Freight Charter Total Total Net 
Revenue Revenue Revenue Revenue Revenue Operating Operating Income 
Revenue Expenses (before tax) 


DOMESTIC TRUNK 
American $21,275,038 $546,059 $274,846 $1,413,203. . $23,971,245 $23,087,476 $883,769 


Braniff 4,632,219 120,931 51,297 121,981 $48 ,802 4,779,855 4,497 ,532 190,855 
Capital 7,609,792 176,859 92,823 108,420 13,604 8,091,906 8,351,763 — 259,857 
Continental 1,758,244 40,842 17,765 37,405 300 1,909,241 2,087 , 489 — 178,248 
Delta 6,529,236 141,521 96,445 236,714 7,139,246 7,376,749 — 339,934 
Eastern 20,579, 671 304,188 840,6207 . 21,842,165 20,568,430 1,234,684 
National 5,171,246 95,387 18,386 140,857 32,076 5,650, 567 5,415,327 157,053 
Northeast ; 1,684,535 33,552 15,051 26,655. 1,806,330 2,376,990 — 617,503 
Northwest 3,703,793 132,976 305, 086t 2,218 4,187,981 4,958,329 —770,347 
Trans World | 14,847,000 353,000 190,000 421,000 16,449,000 18,226,000 -—1,987,000 
United 18,707,651 777 ,807 275,885 960,133 20,991,654 21,430,134 — 438, 480 
Western 2,508 , 585 90,186 34,881 74,827 6,526 3,734,799 3,421,380 271,117 


INTERNATIONAL 
American 453,012 3,496 WW 61,480 540, 841 518,784 22,057 


Braniff 593,980 TEES i adens 3.07 |. 685,759 699, 863 — 22,906 
Caribbean Atlantic 177 , 646 2,076 6,7897 . 510 198,799 167 , 376 23,534 
Delta 557 ,933 eo ae S 2 ie 601,429 498,874 96,316 
Eastern 1,849,182 35,949 57,553+ . ea 1,924,671 1,547,591 73,639 
National 406, 503 3,683 1,690 12,699 14,875 450,528 343,829 104,004 
Northwest 1,342,185 461,637 227,2967 . 5,923 2,121,744 2,040,635 81,108 
Pan American 

Alaska 180,000 13,000 34,000... - 234,000 398, 000 — 164,000 

Atlantic 5,410,000 609 , 000 735,000 386 ,000 7,761,000 9,512,000 —1,744,000 

Latin America® +e ae a ve 

Pacific 4,116,000 457 ,000 ‘ 540,000 381,000 5,826,000 6,278,000 — 452,000 
Panagra : 1,134,200 42,800 151,900 23,000 1,583,400 1,611,500 — 25,800 
Trans World 2,893,000 423,000 249,000 4,085,000 5,655,000 —1,655,000 
United 861,446 32,656 18,423 928,524 914,250 13,904 
Western 160, 508 431 1,243 164,093 164,118 —3,196 


LOCAL SERVICE 

Allegheny 366,985 8,075 8, 237 601, 325 749, 443 —148,118 
Bonanza 205,142 3,269 4,120 680 356,723 363,970 —6,003 
Central 127,778 3,448 4,044 2,744 335,635 362,519 — 27,871 
Frontier . 277 ,420 215,412 21,893 8,416 532,932 565,617 —34,215 
Lake Central 140,290 3,893 " Soho 926 302,954 322,103 — 20,021 
Mohawk = 371,901 4,152 9,389 5,880 587,024 756,753 — 192,390 
North Central . 625,286 18,215 boas os 898, 663 1,011,717 — 117,326 
Ozark 329,140 236 , 569 7,706 4,669 588,768 630, 360 — 46,700 
Pacific* ° oud 


Piedmont* ae at ; —_— 
Southern 191,103 7,543 2,496 929 375,775 422,834 — 47,880 


Trans Texas ee 263,200 9,352 9,460 3,498 552,256 565,149 — 12,881 
West Coast : 189,791 3,462 . 2,728 2,074 352,193 403,049 — 51,333 


HAWAIIAN 
Hawaiian . 335,443 2,901 , 51,786 399,219 460,478 — 68, 876 


Trans Pacific R 141,692 6,926 160,518 188,057 — 27,539 


CARGO LINES 
Aerovias Sud Americana... . - dl 116,832 19,431 139, 826 152,769 — 14,529 
Flying Tiger : ; oe | 742,749 1,419,334 2,138,373 2,382,983 — 327,720 
Riddle . oe 363,720t 396,821 762,678 13,035,792 — 191,442 
Seaboard & Western* A 
Slick* 


HELICOPTER LINES 
Chicago Helicopter ‘ 31,829 104,901 : — 136,706 151,591 
Los Angeles Airways 13,462 | 9,809 ga 109, 623 98,222 
New York Airways 41,697 3,884 2,414 191,239 193,338 


ALASKA LINES 
Alaska Airlines 106,496 36,366 33,834 430, 980 440,548 
Alaska Coastal “e 40,358 9,193 6,276 85,839 116,146 
Cordova " 4,503 35,428 3,352 48,969 62,081 
Ellis ; eevee eoee : os o« core 
Pacific Northern , 333,308 54,745 57,4917 .. : 700,081 741,932 


* Not available. 
+ Combined property figure. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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The engineer shown here has just completed simulated 
high altitude tests on a new shielded insulation that 
comes a step closer to meeting the needs of space travel. 


Down-to-earth laboratory research like this may seem 
like a rather indirect way of shooting for the moon, but 
it happens every day at the Auto-Lite Wire Laboratory 
at Port Huron, Michigan. Here every engineer knows 
that any trip to the moon must start in the laboratory. 
The Auto-Lite engineer is always thinking about ways 
and means of creating insulations that will make possible 
still greater advancements in aviation and electronics. 


Hundreds of different wire insulation materials are being 
tested here by the finest trained personnel using the 
most modern research techniques and equipment. Out 
of these tests comes a wealth of knowledge important to 
all customers served by Auto-Lite. 


No matter what you need—whether it be high tempera- 
ture aircraft wire or cable, magnet wire or wire for 
electronic and electrical applications—why not tell us 
your insulation problem and let us help you. 


AUTO-LITE. 


WU (AL ond Cn hh 


THE ELECTRIC AUTO-LITE COMPANY 
Port Huron, Michigan ¢« Hazleton, Pennsyivania 
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to some extent by glider attitude (maximum drag position, left), 
retarding balloons (center) or electrical drag devices (not shown). 
More positive control could be effected through retro-rockets, 


THREE possible phases of orbital flight in a hypersonic glider are 
shown in artist’s conception. Orbital travel time, which would 
probably be critical for first manned vehicles, could be controlled 


Orbital Re-Entry Will Intensify Demands 


By J. S. Butz, Jr. 


Washington—Hypersonic speeds will 
bring changes in aircraft structures com> 
parable to the advance from wood- 
fabric design to all-metal construction. 

Chis paraphrase of a statement by 
Walter R. Dornberger, technical as- 
sistant to the president of Bell Aircraft 
Corp., illustrates the difficulties now 
encountered in designing the structure 
of a winged vehicle which can orbit 
the earth and return intact 

No other phase of hypersonic vehicle 
design relies more completely on un- 
tried techniques and materials. As a 
result, the feasibility of sustained flight 
above Mach 5 generally has been lim- 
ited by the structural and 
materials engineers in solving the high 


progress ot 


temperature problem 


Pacemaker’s Role 


In the past, the role of pacemaker 
usually has alternated between the aero- 
and the powerplant de- 
signer; aircraft restricted 
either by the drag and instability of the 
insufhcient power. Rocket 

essentially removed the 
limits on power and orbital velocity is 
now possible. Most authorities agree 
that the aerodynamic uncertainties at 
these speeds can be resolved in thin air. 

Evidence that the required structural 
capability is also within reach was dis- 
played last month when major aircraft 
companies submitted proposals in an 
\ir Force competition for an orbital 
bomber, the Dyna-Soar. A_ contract 
award is expected before May 1. 
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Two main structural problems faced 
in these proposals are 
eTo keep rapid heating experienced 
during re-entry from making the aircraft 
expand unevenly, warping it out of 
shape. Stresses induced by such uneven 
expansion reduce the structural strength 
available to carry air loads. Warping dis 
torts lifting surfaces so that their air 
loads are altered, usually with a detri 
mental effect. 
¢ To keep structural equilibrium tem 
peratures low so that available materials 
will retain useful strength 


Exact structural solution undoubt 


edly varies with each separate design 
proposal, but the probable approaches 
have been well identified in the techni- 
cal literature published in this country 
and abroad. National Advisory Com- 
mittee for Aeronautics, service labora- 
tories, private institutions under mili- 
tary contract, the U.S. aircraft industry 
abroad such as the 

Establishment all 
heavily to this r 


and_ laboratories 
Royal Aeronautical 
have contributed 
search 

Using these findings as a basis, the 
methods of reducing and accepting high 
temperatures at hypersonic speeds are 


Ld AFR 


AERODYNAMIC requirements for a conventional landing are generally in conflict with 
those for minimum heating at high speed. Adequate control and loadings may necessitate 
jettisoning part of aircraft, using boundary layer control or variable geometry wings. 
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On Structures 


summarized under two general head- 
ings: one involves aerodynamics and the 
powerplant because they can have as 
much effect on the aircraft’s final struc- 
tural design as any type of cooling sys 
tem, insulation or construction, and the 
second deals with new. structural 
methods. 

Elimination of aerodynamic heating 
can be accomplished to a great extent 
by regulating the flight program. Ideal 
flight program would enable a hyper 
sonic glider to lose most of its velocity 
in the very thin air around 300,000 ft. 
Then, as it returned to denser air, the 
glider would be sufficiently slowed, so 
that heating would be negligible 


Means of Deceleration 


I'wo means are available to slow an 
aircraft while still allowing it to main- 
tain altitude: power, or a combination 
of aerodynamic lift and drag. Unfortu 
nately, neither of these means is efh- 
cient enough to allow the ideal flight 
program to be followed 

If aerodynamic lift could support the 
iircraft at 300,000 ft. while drag slowed 
it down, the wing would have to have 
an almost infinite lift/drag ratio and the 
wing loading would have to be near 
zero. At present the lift/drag ratios for 
high speed wings reach 6 at best with 
in effective about 12 when 
centrifugal lift is considered. 

If the vehicle was supported by power 
while its velocity was reduced by retro 
rockets, the powerplant and fuel weight 
would have to be at least as large as the 
booster which propelled it in the first 
place. This would mean that the ve 


value to 
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although they are a sericus weight penalty. For some designs the 
most efficient use of rockets during vehicle re-entry could be to 
fire them downward (slightly exaggerated—right) during the critical 






SPACE TECHNOLOGY 











heating period, which might last about five minutes. This would 
increase the glider’s effective lift drag ratio, reduce its rate of 


descent into dense air and lower maximum skin temperatures. 
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OUTER skin of hypersonic aircraft will probably be separated into small sections connected 
by expansion joints. This would keep skin expansion due to aerodynamic heating from 
warping aircraft out of shape. NACA suggestions above show how expansion joints and 
several materials, insulation, reflective foil and cooling systems might be used to lower 
temperature and thermal stresses of inner structure which would carry primary air loads. 
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Group of typical propeller contro! bearings 


IT’S THE UNSEEN THAT COUNTS! 





It’s what you don’t see in the aircraft ball bearings produced by New Departure 
that makes these products outstanding. 

Invisible are the years of experience . . . the accumulated knowledge of 
materials, metallurgy, design and precision manufacturing methods. These are 
the hidden elements that make New Departure the preferred source for bearings 
that must be right—for bearings that have to meet many exacting specifications 
such as load capacity, endurance, speed, accuracy and temperature. 

For the unseen factors in bearings that help make American aircraft tops in 
the world, look to New Departure, where experienced bearing engineering 
assistance is at your service, too. 


NEVV EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS 4/KE A BALL 





hicle, plus booster at takeoft, would 
ave a payload of at least 50% of total 
weight, which will probably be out of 
the question for many decades. 

Although the ideal is not presently 
attainable, it is foreseeable that fuel 
specific impulse and wing efficiency will 
be improved to the point that the sec- 
ond or third generation of hypersonic 
aircraft will overcome the heating prob- 
lem by losing most of their speed at 
high altitudes. 

At present, the critical heating pe- 
riod facing a vehicle re-entering from 
o¢bit lasts about 5 min. Skin tempera- 
tures rise to 2,000F and maximum tem- 
peratures around the nose and wing 
roots go two or three times higher. 

These temperature values depend on 
1 number of design factors and the main 
design effort is to achieve the combina- 
tion of these factors which will give the 
lowest temperatures, heating rates and 
exposure times. 

One of the compromises is that the 
aircraft needs a wing with a high lift/ 
drag ratio so it will be an efficient glider 
and stay at altitude longer. But to han- 
dle local heating the nose and wing 
leading edge need to be rounded. This 
raises the drag and reduces the lift/ 
drag ratio so that the aircraft’s speed 
and temperatures are increased as it en- 
ters dense air. This also increases the 
time that the maximum heating lasts. 

Another compromise is that the ve- 
hicle needs a very light wing loading so 
aerodynamic lift and drag become ef- 
fective at a very high altitude. However, 
an addition to the wing area to achieve 
this increases wetted area and skin fric- 
tion drag. Addition of cooling systems, 


insulation and any other means of com 
bating the heat problem all add weight. 
This raises the wing loading and the 
aircraft will have to lose more of its 
kinetic energy at lower altitudes. In 
turn, this will aggravate the heating 
problem so the cooling weight require 
ment goes up again with another ad- 
verse effect on wing loading before a 
balance is reached. 

Need for landing the hypersonic 
glider in conventional fashion also has 
its effect on high altitude performance 
and the heating problem. Wing efh 
ciency at hypersonic speeds depends pri- 
marily on two factors: span and the 
length of the wing measured fore and 
aft (e.g., in the len view of a swept 
wing, the distance between the leading 
edge of the root chord and the trailing 
edge of the tip chord measured along 
the centerline of the aircraft). An ecfh 
cient wing with a long fore and aft di 
mension indicates a high sweep angle. 
NACA also recommends about 65% of 
sweep to keep heating to a minimum. 
However, at low speeds wing efficiency 
demands a long span and a short chord. 
The arrow or sharply swept delta wings 
which are good at high speeds are poor 
for landing. Thus reaction jet controls, 
boundary layer control, or a variable 
geometry configuration might have to 
be used for safety at low speed. 

It is possible that a structural or 
cooling system weight saving might 
be effected and a lighter, better per 
forming vehicle produced through the 
judicious use of power as the hyper- 
sonic glider neared its critical heating 
period. During the critical heating 
period maximum temperatures are 
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FLIGHT limitations of currently feasible hypersonic gliders are shown in the NACA esti- 
mate above. The ideal flight path would only be attainable after great increases in available 
lift through better wing efficiency or fuel specific impulse. Any upward shift of the 


corridor of present capability will lower skin temperatures and relieve the structural problem. 
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iron-Powder 
Electrodes 


Weldors can really pour it on with 
P&H Iron-Powder Electrodes! Faster 
deposition and superior weldability 
make them easy to handle in any 
position—enable operators to produce 
X-ray welds by simply dragging the 
electrode. Added benefits: a minimum 
of spatter and low stub loss. 

Welds are smooth and practically 
self-cleaning — possess high strength 
with greater impact at low tempera- 
tures. Get Bulletin R-29. Write Dept. 
302X, Harnischfeger Corporation, 
Milwaukee 46, Wisconsin. 
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Hose on engines of the C-133A, giant 
military turboprop transport now in pro- 
duction at Douglas, Long Beach Division, 
is made of Silastic to assure maximum 
retention of flexibility even after pro- 
longed exposure to engine heat. 


GLLASTUE hose stays flexible at 500F 


Whether the temperature registers —130F or +500F, 

Silastic*® stays elastic ... keeps its shape. That’s why this 

versatile Dow Corning silicone rubber is ideal for jet 

"ro engine hose, de-icing ducts, fuel tank ventilating hose and 

Get latest data on Silastic alignment couplings on jet engine tubing. Leading rubber 

. companies fabricate Silastic hose, ducts and tubing in 
Mail coupon today virtually any size, cross-sectional shape or color. 


Dow Corning Corporation, Dept. 094a 
Midland, Michigan 
Please send me latest data on Silastic 


Typical Properties of Silastic for Hose, Ducts and Tubing 


* Temperature range, °F —130 to 500 
* Corrosion Non-corrosive to metal 
. 
+ 





Pressure range Low pressure 
Oil resistance Dependent on type of oil 


¢ Light weight Weather resistant ° Flexible 











If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


Vist In silicones NEMPAAYEMD DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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reached very rapidly, creating what is 
known as thermal shock. 

A downward firing rocket burning 
for three or four minutes and producing 
a few thousand pounds of thrust could 
improve the vehicle’s effective lift/drag 
ratio from about 10 up to 13 or 14 and 
lessen the thermal shock. At the same 
time the aircraft's weight would be 
dropping rapidly as the propellants 
were exhausted, again reducing heat- 
ing. 

It also is possible that through this 
use of power the aircraft could lower 
its angle of attack and yet maintain 
the same effective lift/drag ratio. This 
would lower the lift/drag ratio the 
vehicle was pulling aerodynamically 
and lessen the severity of the heating. 

If designers of air-breathing engines 
continue to improve the altitude per- 
formance of their products as they 
have in the past, ramjets would be a 
much more efficient source of power 
for this purpose. They would reduce 
the necessary fuel load or greatly 
increase the time that power would be 
available. 


Designing for Heat 


Most important variable in the heat 
problem is time. Heating rates and 
stagnation temperatures of many thou- 
sands of degrees can be withstood by 
known structures for the few seconds 
of intense heat that might occur dur- 
ing a ballistic vehicle’s re-entry. 

Hypersonic gliders pose a completely) 
different situation. Most structural 
work for these vehicles has been to 
provide wings and bodies that will 





NACA quartz lamp rig to simulate aero- 
dynamic heating of wing. Tests heat upper 
and lower surfaces unevenly to produce 
effect of flight at high lift/drag ratio. 
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NEW 1958 BOOKLET 


Includes latest military specifications 


Here’s quick, factual information to save time and trouble when specifying 
and purchasing steel for aircraft and components. 

This booklet gives you essential condensed data on the current Military 
(MIL) Aeronautical Specifications. It includes a digest of many of the Air 
Force-Navy (AN), Federal (QQ) and Aeronautical Material Specifications 
(AMS) pertaining to steel, and shows nearest corresponding AISI analyses. 
Also shows the analyses and the wide range of Ryerson aircraft quality 
alloy and stainless steels in stock, ready for immediate shipment. 

Ryerson specialists are on hand to answer your questions on selection 
or application. Call your nearby Ryerson plant, or write for your copy of 


| this booklet. 


RYERSON STEEL 


Member of the <QQ}>> Stee! Family 
Principal products: Carbon, alloy and stainless stee!—bars, structurals, plates, sheets, tubing 
—aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK - BOSTON - WALLINGFORD, CONN. - PHILADELPHIA 


CHARLOTTE - CINCINNATI - CLEVELAND - DETROIT . PITTSBURGH - BUFFALO - INDIANAPOLIS - CHICAGO - MILWAUKEE 
ST. LOUIS - LOS ANGELES - SAN FRANCISCO ~ SPOKANE - SEATTLE 





now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


| 


And, with titanium, you get the unique advan- 
tages of a tubing that’s strong as steel but 44% 
lighter . . . virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing — try Contour Trentweld 
titanium tubing. And remember, it’s made by Trent 
— tube mill specialists. 





Stainless and High Alloy 
Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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withstand skin temperatures to 2,000F 
and leading edge temperatures above o 
+,000F for several minutes. Exact 
temperatures, heating rates and times of Houdaille rotary actuato rs see 
exposure would vary with each vehicle. 

One of the most widely discussed 
methods of controlling heat is to have t ] 
a lightly loaded outer shell which gets accep ance | 
very hot and keeps heat away from a 
heavy, relatively cool understructure 
which carries most of the air loads. 
Main problem with this thin outer skin 
is to find a material that can resist high 
temperatures and then to fabricate it in 
such a way that it may expand quickly 
and easily without buckling. This can 
be accomplished by separating the skin 
into small sections which are joined to- 
gether by sliding and expansion joints, 
giving the structure a waffled or tiled 
appearance. 

High temperatures on this waffle 
skin are kept away from the under- 
structure by radiation cooling and insul- 
ation, in some’ cases discussed in the 
literature. Several strips of reflective foil 
return much of the heat to the skin. 
\ layer of insulation material then 
greatly reduces the heat transfer rate to 
the understructure so that it will not 
reach its maximum temperature until 
after maximum air loads have passed. 


Radiation Cooling 

Radiation cooling is one of the most 
effective means of cooling the aircraft. 
About 40% of the heat transmitted to 
the outer skin by the boundary layer 
can be returned to the atmosphere by 
this method. Designers are attempting 
to improve the reflective qualities of ACCEPTANCE of any product is the result of performance and 
oo = operational — : experience. The Rotary Actuators shown are among many Houdaille 
B.. pollcener Beco apalthe =. ri designs produced for and accepted by the nation’s leading airframe 
ant through a double skin, transpira- manufacturers, Output torque for these actuators ranges from 1200 
tion cooling using a porous or holed inch pounds up to 45,000 inch pounds. They are engineered for a 
outer skin so that coolant will seep out broad range of applications, to meet a variety of “package” and size 
and cool the boundary layer, and fore- requirements. All offer optimum performance characteristics. 


ing coolant out at the leading edge Houdaille’s experience — proved by acceptance — can be working for 


so that the after skin is covered with a 
thin film of liquid. 

Covering the aircraft with a solid 
material which will reach a gaseous 
state at relatively low temperature also 
is considered promising. These ablation 
materials are usually organic and 
become gaseous around 800F. As the 
material boils away it keeps the struct- 
ure underneath at this boiling temper- 
ature. 

Most serious problems are to have the 
ablation material expand at the same 
rate as the skin it is bonded to so it 
won't crack off. Material also has to 
be relatively free of thermal stresses = 
to keep its surface from cracking and ASS: ou al e 

r —9 a 
spalling or breaking away. The “— ee . . 
est hole or flaw in the ablating surface ano ch yan qsvdiee 2 n ustries inc 
usually leads to its complete disinte- ma po 9 ° 


° actuators to meet every 
gration. requirement 
’ For prompt attention, BUFFALO HYDRAULICS DIVISION 


Studies are being made to determine write Dept. AW 537 EAST DELAVAN AVENUE © BUFFALO 11, NEW YORK 


you. For missile and airframe applications, wherever direct rotary 
motion is required, your best source is Houdaille. 


HOUDAILLE CUSTOMERS for Rotary Actuators 
include such names as: 
Westinghouse Electric Corp. 
Douglas Aircraft Company 
North American Aviation, Inc. — Columbus Division 
Aerojet General Corporation 
Convair Division, General Dynamics Corp. 
Grumman Aircraft Engineering Corp. 
North American Aviation, Inc. — Rocketdyne Division 
Northrop Aircraft, Inc. 
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YOU SELL TIME 
ie el 
---and so do WE ! 


Time is what sells tickets in the aviation industry ... because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul . . . and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U.S. is supplied 
by Sinclair. No better proof of dependable time-savings could be cited, 


SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE, NEW YORK 20, N. ¥; 





the feasibility of cooling an aircraft by 
giving it an electrical charge which will 
repel a portion of the ionized air flow 
ing about it above Mach 10. Another 
method would obtain useful thrust 
from the liquid used to cool a high 
speed structure. Coolant liquid would 
have a lower vaporization temperature 
than the equilibrium temperature of the 
outer skin. As the liquid was passed 
through ducts underneath the outer 
skin, it would vaporize and be expelled 
through nozzles in the aft portion of 
the fuselage and wings to provide thrust. 


Heat Sink Method 


Che heat sink method of handling 
heat consists mainly of strengthening 
the structure to take bending loads due 
to uneven heating and expansion in 
addition to the usual air loads. How- 
ever, the structural material has less 
strength because of its high temperature 
than it would if it were cooled. There 
are instances when this construction 
method would have a weight advantage 
over structures with elaborate cooling 
systems. 

Most structural experts believe that 
practical aircraft will use combination of 


these construction and cooling methods 

A very serious problem which requires 
an answer no matter what type of con 
struction is used is the proper design 
of high temperature joints. In a struc 
ture under transient heating, the joints 
help to transmit the heat and one 
cnd of the joint is at a higher tempera 
ture than the other. Heat through 
structional joints presently used is not 
even primarily distributed because of 
varying rivet and attachment pressures 
and the thickness of rivets, bolts and 
welds. This creates large thermal 
stresses which are being combated by 
using strips of good heat conductors 
laid between the overlapping sheets of 
metal to spread the heat more evenl, 
Another method uses two or more types 
of materials in joints so that differences 
in their thermal expansion will com 
pensate for their differences in tempera 
ture. 

Uncertainty surrounds the following 
problems: determining the stresses in 
heated joints; reduction in structural 
stiffness and increased tendency to 
flutter caused by heat; creeping and 
distortion of loaded structures with 
time at high temperatures, and the pre 


diction of fatigue life. The safety factors 
which this lack of knowledge forces into 
the structural calculations will undoubt 
edly make the first hypersonic configu 
ration heavier than ones which follow 

At present there is a need for test 
facilities which can subject large seg 
ments of full-scale aircraft to simul 
taneous heating and airloads, preferably 
in dynamic form 

Some large facilities of this type ar 
in various stages of construction at 
government laboratories 


Not Heavy 


Even though the first hypersonic re 
cntry-from-orbit gliders may have struc 
tural safety factors which later prove to 
be unnecessary, the vehicles probably 
will net be heavily constructed in com 
parison to current combat 
ircraft 

Ihe gliders will fly so high to keep 
within that then 
maximum dynamic pressures and ait 
loads may never be greater than thos« 
experienced at sea level at 400 mph 
Gliders will fly in essentiall, 
straight lines, with maneuvers sharply 
restricted to keep air loads low 


supe rsonic 


heating bounds 


also 


Tracker’s Moon Photo Shows Craters 


Moon surface, photographed with Recording Optical Tracking Instrument Mark II, is magnified to appear as it would from a distance of 
250 mi. ROTI II, developed by Perkin-Elmer Corp. to track Atlas Intercontinental ballistic missile flights, is installed at Patrick AFB, 
Fla. (AW Oct. 28, p. 110). 
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“We Go to Bat for Better Aircraft Maintenance” 


There’s nothing more important 
to flight safety than good main- 
tenance. 


As the nation’s largest supplier 
of aviation parts and accessories, 
Air Associates handles only the 
finest, fully-tested products. Our 
prompt deliveries...complete 
stocks ...and prices made possi- 
ble by volume purchasing have 
earned us the reputation of de- 
pendability in both service and 
quality. 


Department Store of the Air 


To serve the nation in aviation, there are Air Associates branches at... 


1 . 
Atlanta, Ga. ined — San Francisco, Calif. 
Chicago, Ili. xo aaa Teterboro, N. J. 
Miami, Fila. 


A division of Electronic Communications, Inc 
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First Guaranteed Teflon 
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New York—Proposal for reorganiza 
tion of the Defense Department has 
created some confusion among Defense 
personnel as to which group is responsi- 
ble for specific missile and space proj- 
ects, William M. Holaday said at a 
recent Society of Automotive Engineers 
National Aeronautic Meeting. 

Actually, said the Defense Depart- 
ment director of guided missiles, this 
confusion is not as bad as it first seems. 
The Advanced Research Projects Agency 
has been assigned specific projects, and 
further assignments to this group are 
currently under consideration. The 
question of who will get responsibility 
tor the development of a million-pound- 
thrust rocket engine is now being 
worked out by Holaday, ARPA Director 
Roy W. Johnson and Deputy Defense 
Secretary Donald A. Quarles. 

At a press conference following his 
luncheon talk, Holaday also gave the 
reasons behind last summer's cutback 
in the Martin Titan intercontinental 
ballistic missile project. It was, he said, 
simply a matter of reorientation to put 
the various phases of the program back 
in balance—routine in the business 

Development had raced ahead faster 
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Reorganization Plan Responsibility 
Not Clarified for Defense Personnel 


along certain lines than in others. For 
one thing, it looked as though the mis- 
sile was going to be ready before the 
bases needed to fire them were opera- 
tional. 

It was not a case of cutting back 
priorities or falling behind in develop 
ment because of lack of money; “You 
cannot buy thinking with money,” he 
declared. 

There is no plan to phase the Titan 
out, he said. It will definitely go into 
production. At this point, however, it 
is still in the early research and develop- 
ment phase. So far, only one of the 
engines has even been static fired. 

Referring to the subject of rocket 
propellants, Holaday said that the cur 
rent liquid combinations, particularly 
kerosene and oxygen, had just about 
reached their limit. The need now is 
for propellants with higher specific im 
pulses and smaller logistics problems. 

Both solids and storable liquids can 
help meet this need. One of the older 
fuels, red fuming nitric acid, was used 
by Holaday, an experienced propellant 
man, as an example of a storable liquid, 
provided some material can be found to 
store it in. 
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Aircraft Skin Alloy 


Ryan Acronautical won first prize at Na- 
tional Design Engineering Show in Chicago 


with Mini-Wate, an outer skin alloy for 


high speed aircraft. 


Asked what progress was being mad 
in the stabilization of liquid hydrogen, 
Holaday replied that little had been ac 
complished commercially. Referring to 
liquid hydrogen as a high energy fuel, 
he declined to say where it now stood 
as far as military development was con 
cerned. (Liquid hydrogen is called SF-1 





GUARANTEED! Titefiex Springfield ‘110’ Hose Assemblies 
are approved for military use at operating pressures up to 
1500 psi between temperatures-67° F and + 450° F. They are 
guaranteed against blow-off at their specified range of tem- 
peratures and pressures. Any hose assemblies found defec- 
tive under these conditions will be replaced without charge. 


*Tefion is a DuPont trademark 
for its tetrafivoroethylene resin. 
**Titefiex, inc. trademark. 


..». MADE RIGHT IN OUR OWN PLANT 


WRITE TODAY 
for the new 
Titeflex 
Springfield *'110"" 
Aircraft Catalog 
Supplement 


TITEFLEX, INC. 
517 HENDEE ST., SPRINGFIELD, MASS. 








NAVTAC: “Pipeline” to a happy landing 


The uniqueness of the new NAVTAC en route navigation 
and instrument landing system by Stromberg-Carlson is in 
its combination of functional modules. 

The NAVTAC equipment is an assembly designed to pro- 
vide high-performance aircraft with the TACAN naviga- 
tional aid, plus marker beacon receiver, glide slope and 
runway localizer for instrument landing situations. 

The entire system is packaged in a compact unit only 5 
high, 1014” wide, 22” deep, and weighing only 47.5 lbs. In- 
dividual modules can be separated up to distances of several 
feet without any adverse effect on performance. 

The equipment is designed to meet the rigorous environ- 


” 


ment of the high-performance aircraft of today and tomor- 
row. Its operating ambient temperature range is —60 to 
+125 degrees C. at altitudes up to 70,000 feet. Widespread 
use of semiconductors in the ILS receivers and TACAN cir- 
cuitry means high reliability, small size and low power con- 
sumption. 

Included in the design is the capability of performing 
complete preflight confidence tests with the use of a small 
auxiliary test set. 

Complete technical details én the NAVTAC system are 
available on request. 

There is nothing finer than a Stromberg-Carlson 


STROMBERG-CARLSON 


SC A DIVISION OF GENERAL 


a; 
a ed 1461 N. GOODMAN STREET 


OYNAMICS CORPORATION 


* ROCHESTER 3, N. Y. 


Electronic and communication products for home, industry and defense 








Special Fuel 1—by some members of 
the industry.) 

On the matter of the workload at 
Cape Canaveral, Holaday said that there 
was still room for more testing but there 
was little question that other facilities 
would be needed as the number of mis 
siles under development continues to 
gTOw. 

Equipment and safety facilities are 
being put into Camp Cooke in order 
to build that up as a Pacific test site 
«AW March 17, p. 21). 

Unlike Cape Canaveral, the West 
Coast range will not be a research and 
development facility to its full ex 
tent. One reason is the high cost of 
clearing a large area of the Pacific for 
range safety prior to a test. 

In reply to a question as to the wis 
<ciom of putting money into develop 
ment of an anti-ICBM weapon that is 
rcported to be only 25% effective, Hola- 
day pointed out that nobody could 
possibly know just how effective the 
Nike-Zeus will be until some hardware 
is developed that actually can be tested. 
Some people in the program, he said, 
clieve that it will get not only one- 
out-of-one enemy missiles, but 10-out 
of-10 or, in other words, one right after 
the other. 

Work on new anti-submarine weap- 
ons is progressing. There is a great need 
for such devices, Holadav said. With 
ut going into details, he added that the 
newest weapons operate at quite a depth 
ind are much more effective than the 

ld torpedoes. 


Solids vs. Liquids 


Between 1958 and 1970, liquid pro- 
pellant rocket engines may be best 
suited for specialized missile applica 
tions requiring high performance or 
extremely large load-carrving ability, 
for satellite propulsion systems and for 
space flight systems. 

This was the conclusion reached by 
George S. Sutherland of Boeing Air 
: plane Co. who made a _ point-by-point 
comparison of solid and liquid rocket 
propellants. 

Comparison was based on large con 
ventional chemical rocket engines 
(defined as weighing more than three 
tons including hardware and propel 
lants) and was concerned more with 
future application and capabilitics than 
past performances 

Ameng the criteria weighed in his 
counterpoised listing were the following 
e Specific impulse—Solids may reach 
260 by 1965 but are not likely to reach 
the 313 attainable with a liquid fluorine 
hydrazine system. Because of high cost 
and handling difficulties, however, the 
liquid fluorine system will be used onl; 
for special high performance applica 
tions. 
¢ Propellant loading fraction—Liquids 
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Here’s why FLEXIBLE TUBING can say, 
“We can meet any silicone ducting need” 


The extreme sensitivity of silicone rubber compounds makes their 
fabrication into ducting a tricky, exacting process requiring testing, 
evaluating and manufacturing techniques of the highest order. All 
of this Flexible Tubing has. Our silicone departments on the east 
and west coasts, -together with recently expanded laboratory facilities, 
are the best equipped in the world. And the staff that runs them 
includes the country’s foremost silicone rubber experts. 

All raw materials are scrupulously protected against contamina- 
tion, and every duct and special part is built on automated machinery 
under automatically controlled temperature and atmospheric condi- 
tions. Positive air pressure keeps them constantly dust-free, and for 
further protection the personnel wear sanitized clothing. Each part 
is serialized and certified at every stage of production. The result is 
a top-quality, fully cured product that will behave as it is supposed 
to against the most rigid specifications. 

The background and experience of our field engineers are available 
to you. Let us know your requirements and we'll be glad to have one 
of them stop by and help you solve your problems. For full informa- 
tion, write Dept. 204 


Represented nationally by Aero Engineering Co. and Airsupply 
Co., and by Associated Industries in Seattle, Washington. 


Flexible Typing 


CORPORATION 
GUILFORD, CONNECTICUT 
ANAHEIM, CALIFORNIA 2 HILLSIDE, ILLINOIS 





BELL BEATS THE HEAT 
WITH 
HARRISON 





BELL'S H-40 HELICOPTER 
CLIMBS LIKE A FIGHTER 
AT 2000 FEET PER MINUTE 


There's no heat problem on the Bell . . . °cause Harrison’s 
on the job, keeping oil temperatures under control. The 
Harrison engine oil cooler used on the Bell H-40 is the only 
cooler that met the requirements for minimum pressure drop, 
weight and compatability with synthetic oils. And these 
weight-saving, space-saving heat exchangers provide the optimum 


Temperatures made to order for ~~ P oe : oT ea > al 
all types of aircraft engines. in heat transfer efficiency, too! That’s why you'll find Harrison 
Harrison heat exchangers . ¢ ° “oe n » 
coote a “, s Di iit ’rs. é : as over 1 
ane vreable ond hers specified on most modern helicopters. Harrison has i 
compact . . . engineered years in the heat-control field to assure you of dependable, trouble-free 
to provide the optinium , 3 pate, 4-4 .s 
in contin aon service under the most severe operating conditions. So, if you have a 
cooling problem, look to Harrison for the answer. 


FROM THE PRO SS OF THe Past... 
WZ 
ya = 
7X 


«+ ThE PROMISE OF THE FUTURE 


HARRISON RADIATOR DIVISION + GENERAL MOTORS CORPORATION + LOCKPORT, N.Y. 











have and will maintain a slight edge 
© Storage time—Solids have a definite 
advantage here 
e Thrust vector control—Gimbaling 
arrangement in liquids is superior to 
the jet vanes and jetevatos used with 
solids. The use .of a movable exhaust 
nozzle with solids is attractive and 
may be possible if an effective joint seal 
can be developed. 
e¢ Thrust termination—Closing propel 
lant valves in liquids is simple and 
effective. Blowing off exhaust nozzle in 
solids will not work with some propel 
lants and may result in large longitudinal 
accelerations. Opening of forward- 
facing exhaust ports is another scheme 
for solids, but it is still too early to 
sav how well it works. A third method 
depends upon the discovery of some 
extinguisher that could be injected into 
the motor in small quantities. 
e Thrust level control—in _ liquids, 
throttling has proven flexible and 
effective and can be carried out on 
command. Grain design in solids is 
effective for pre-selected burning levels 
but cannot be varied after the engine is 
fired. 
¢ Combustion _ instability—This has 
been more of a problem for liquids but 
is diminishing with the accumulation 
of experience. 
e Thrust duration—Regenerative cool 
ing gives liquids almost unlimited dura 
tion (as long as there is propellant). It 
is unlikely that solids will ever be able 
to match this. 
¢ Temperature sensitivity — Burning 
rates or solids increase as much as 0.2% 
per deg. F increase in initial tempera 
ture. Solids are under development 
which will not have this problem. 
e Simplicity and __ reliability—Liquid 
rocket engines with their much larger 
“number of working parts, many of 
which are arranged in series, have 
poorer reliability and require more 
sophisticated pre-flight inspection, fuel 
ing and checkout equipment. The out 
standing problem in checking out solid 
engines today is the need for an efh 
cient crack detector. 
e Costs—It costs about five times as 
much to develop a liquid propellant 
rocket engine as it does to develop a 
comparable solid unit, but no more to 
produce it. 
Solid propellant rocket engines will 
continue to go into the small missiles 
and into auxiliary applications such as 
vernier engines and retro-rockets. In 
addition, they will find a market as a 
main powerplant in intermediate rang¢ 
and intercontinental ballistic missiles. 
For a_ terrestrial vehicle like the 
ICBM, Sutherland said, the advantages 
of simplicity and improved logistics 
make the solid propellant rocket enginc 
a logical choice. At the same time, for 
applications demanding higher burnout 
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PIONEERING is our business 


NEW BENDIX TRUE MASS FUEL FLOW 
SYSTEM APPLIES ANGULAR MOMENTUM 
PRINCIPLE WITH SINGLE TURBINE 





Increased accuracy and greater re- 
liability are the two big advantages of 
the new Bendix Single- Turbine Mass 
Fuel Flow Transmitter designed for 
systems application in both single- 
and multiple-engine jet aircraft. 
(Type 9151 Transmitter is shown 
above). 

The accuracy of the Single-Turbine 
Type Mass Fuel Flow Transmitter is 
within 1% of actual flow, regardless of 
flow rate, type of fuel, or environ- 
mental conditions. The new, single 
turbine is responsible for this greater 
accuracy because of its reduced fric- 
tion, reduced fluid coupling, and in- 
sensitivity to aircraft accelerations. 

The simplified design and fewer 
parts of this Bendix angular momen- 


tum transmitter also make possible 
longer, more trouble-free service life, 
and its use to measure flow in either 
direction 

Other advantages: low pressure 
drop, light weight, available in a 
variety of flow ranges to fit the 
application 

While this transmitter is new, it 
fits into a variety of systems—both 
new and old. Ask us for publication 
No. 56-217. PIONEER-CENTRAL DIVI- 
SION, BENDIX AVIATION CORPORATION, 
DAVENPORT, IOWA 


West Coast Office: 117 E. Providencic, Burbank, Collif 
Export Sales and Service: Bendix International Division 
205 E. 42nd St., New York 17,N. Y 
Canadian Affiliate: Aviation Electric Ltd. 

200 Laurentien Bivd., Montreal, Quebec 


Pioneer-Central Division 





GENERAL ENGINEERING DATA ON NEW 


Airborne Modular Design Rotary Actuator 
SERIES R12 


100 in.-lb. max. op. capacity—26 v d-c or 400 cycles a-c 


DESCRIPTION: 


. Actuators are designed to meet requirements of 
MIL-A-8064A and MIL-E-5272A. RD Series—motors 
are designed to meet requirements of MIL-M-8609 
(26 v d-c split field series wound reversible inter- 
mittent duty motor with magnetic brake). RA 
Series—motors are designed to meet requirements 
of MIL-M-7969 (115v 400 cycles a-c single phase 
reversible intermittent duly motor with magnetic 
brake). 

. Actuators include internal starting capacitor or 
radio noise filter per MIL-1-6181B, limit switches 
externally adjustable throughout stroke, and non- 
jamming mechanical stops. 

. Operating strokes from 20° to 270° are available. 
An additional 10° of overtravel is provided. If in- 
termediate position switches are used, operating 
strokes of up to 70° either side of intermediate 
position can be achieved. 

Maximum operating load—up to 100 in.-ib.* 
Ultimate static load—up to 200 in.-Ib.t 

. Weight—approx. 0.9 Ib: for RD Series; 1.1 Ib. for 
RA Series—includes mounting flange and output 
shaft shown. Weights for special mounting flanges, 
output shafts, electrical connectors or transmitters 
will be furnished on receipt of applicable 
specifications. 

Electrical connector is shown in standard position, 
but may be located on other surfaces for special 
applications. 

. Actuators are available with load limiting devices, 
intermediate positioning switches, and thermal 


overload protectors. 
*Depending on motor and gear ratio selected 
+tDepending on gear ratio selected 
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Airborne modular rotary actuator classification 

R12 is comprised of 12 standardized, inter- 

changeable components from which you can 

specify over 40 different actuator packages Area under curve represents performance 


with load ratings, speeds and configurations : . 
to meet your requirements. Consult your Air- range available with standard cong nent. 
borne representative or the factory for stand- Performances beyond these limits may be 


ard performance curves. achieved by using special components. 


Typical RD/RA-12 Module 
wt. O.9—1.1 Ib. 


LINEATOR® + ROTORAC® «+ TRIM TROL® ROTORETTE® + ANGLgear® 








NEW MODULAR ACTUATOR 
CATALOG 57A 
AIRBORNE A CCESSORIES CORPORATION Contains pertinent information on new Airborne 


HILLSIDE 5, NEW JERSEY modular design rotary and linear actuators, in 
cluding operating capacity curves and complete 


Represented in Canada by: WINNETT BOYD LIMITED «+ 745 Mt. Pleasant Rd., Toronto 12, Ont. dimensional data. Write for a copy today 





velocities, the extra performance poten- 
tial of the liquid rocket becomes 
cxtremely important. 

Among other things, it permits a re- 
duction in the number of stages re- 
quired as well as in the overall bulk of 
the vehicle. 

rhere is little question that sustained 
thrust generation will be a requisite to 
extended space flight. 

The question, rather, is what kind of 
powerplant can be developed to meet 
this requirement. 

One possibility is the ion propellant 
rocket engine. During 1957, the Di- 
rectorate of Advanced Studies, Air 
lorce Office of Scientific Research, 
sponsored a theoretical investigation of 
the ion engine at Rocketdyne Division 
of North American Aviation, Inc. The 
results of this program, according to 
Rocketdyne’s Robert H. Boden, indi 
cates that an ion rocket engine in which 
the propelling ions are accelerated by 
in electrostatic field is capable of pro 
ducing usable thrust levels and will 
be utilized to supplement various other 
tvpes of rocket engines in applications 
to space vehicles. 

There are a number of technical 
problems yet to be solved, of course, 
before the first ion rocket engine be 
comes a working reality. The most 
formidable of these have to do with 
the development of the ion generator, 
propellants and a high specific power 
generator. 

The Directorate of Advanced Stud 
ies plans to continue sponsorship of 
the ion propulsion research program 
during 1958. 

And sometime during the current 
vear, according to Boden, Rocketdyne 
will begin a limited experimental pro 
gram in hopes of verifying some of the 
data already gathered. 

The prospects of another futuristic 
fuel system, free radicals, also appear 
dim. 

When all things—such as motor 
ind storage tank design—are taken into 
xccount, said Y. C. Lee and S. T. De 
metriades of Aerojet-General Corp., the 
problems presented by free radicals pre 
clude their successful use as propellants 
it this time. 

As an example of what they meant. 
Lee and Demetriades took the case of a 
free radical propellant that starts out 
with a specific impulse of 1,200. By 
the time the free radicals are incorpo 
rated in a practical solid propellant sys 
tem, the final specific impulse will have 
dropped to 600. 

They said as much as 50% of 
the available energy may go into the 
ionization and dissociation of reaction 
products instead of into useful kinetic 
energy due to the high combustion 
temperatures (10,000K) associated with 
free radicals. 
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ACOUSTICAL 
RENOVATION 

OF TEST CELLS 

is also MAXIM'S BUSINESS 


Maxim aeronautical-acoustical engineers are 
singularly qualified to handle test cell renova- 
tion. Many — if not most — of the test cells 
in operation today were designed and built with 
the aid of engineers now on the Maxim staff. 
Sound control — that affords optimum aero- 
dynamic and engine test conditions — is this 


staff’s business. 


Like to determine just what this Maxim service 


can do for you? Write or telephone . 


AVIATION DEPARTMENT 


THE MAXIM SILENCER COMPANY 


Subsidiary of Emhart Manufacturing Company 
1S Homestead Avenue « Hartford, Conn. 


FABRICATION OR BRAZING PROBLEM ? 
STAINLESS STEEL OR SUPER ALLOY? 


eT STALKER SUPPLY 


THE SPECIAL SKILLS To ACHIEVE 


D 
€SiRapie REsW Ts 


Complete precision fabrications of 

jet, ram jet and missile engine com- 

ponents with emphasis on high tem- 

perature brazing of super alloys. Furnace 

equipment handles work up to 48” diameter. 

U.S. Air Force certification for both brazing and heat treat. 
Complete test and inspection facilities. 


Stainl brazed bly, 20° dia. 





Whatever your problem may be, our en 
gineering, development and production fa 
cilities are at your disposal. Write, wire or 
phone for information 


RY 7-4 643-9 DEVELOPMENT COMPANY 
' 904 Woodside Avenve 
Essexville, Michigan 





r WA Economy Fares 


save you °1137° 


New! TWA Sky Club Economy Fares 
aboard the Jetstream!* Fly to the Continent and back at far 
less than regular round-trip Tourist fares. Save enough for 
extra fun abroad. And en route, enjoy the wonderful service 
that has made TWA world-famous! Make reservations now. 
Call your TWA travel agent or nearest TWA office today. 


Get more for your money! Use the TWA Stop-Over Plan, 
visit extra cities in Europe at no extra fare! Fly now . . . pay 
later with the liberal TWA Time-Pay Plan. Only 10% down, 
up to 20 months to pay the balance! 


New 1958 
SKYLINER TOURS OF EUROPE 
Folder! 


Colorful new brochure helps you do 
and see more abroad! Contains a 
wide variety of tours and extensions 
.-all sorts of exciting combinations 
to fit any budget. Sky Club Economy 
Service, thrifty Golden Banner Tour- 
ist or de luxe Ambassador First Class 
flight accommodations. Call your 
TWA travel agent or nearest TWA 
office for your free copy today. 


FLY THE FINEST... FLY } WA TRANS WORLD AIRLINES 


tJetstream is a service mark owned exclusively by TWA. All Jetstreams equipped with radar and synchrophased propellers. 

















The President’s Message 


THE FIRST TWENTY YEARS 


This year’s report on the status of the sched- 
uled airlines is both a record of the year just 
past, and a summing up of two decades of 
progress. 


3ecause it looks to the past, it can also be 
called a history. The airline industry, how- 
ever, has never had time to look into the past. 
The face of the industry from the very begin- 
ning has been firmly fixed to the future. 


And what a future lies ahead! 


With the inauguration of jet airline service 
expected late in 1958, the airlines find them- 
selves today at the dawn of an age that will 

aake all previous growth seem almost insig- 
nificant by comparison. 


It has been the custom of late to refer to 
the introduction of these new planes as the 
“Jet Revolution.” This is not an apt phrase 
because the advent of the jets will not come all 
at once to find the industry unprepared. 


Rather, it will be the logical climax to a 
series of studies that began years ago, long 
before the first commercial jet prototype took 
to the air. 


The equipment has been studied, and re- 
studied, for a total of hundreds of thousands 
of man hours. This enormous amount of re- 
search has been carried out by the airlines, 
acting individually and in close co-operation 
with each other. Not only has the plane itself, 
and the power plants, been placed under the 
most detailed scrutiny, the airlines have also 
examined all of the supporting facilities that 
will be needed when the planes go into regular 
service. 


Working in close partnership with the mili- 
tary, the airlines have received great assist- 
ance due to the wealth of experience that the 
Air Force has accumulated in jet operations. 


The great expansion that lies ahead will pro- 
vide many benefits for all of the segments of 
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the airline public: the passenger, the shipper, 
and the postal user. 


But more than that, the greatly increased 
airlift capability that will be made available 
with the new equipment will form a strong 
link in the nation’s defense. More and more, 
military strategists point out, civil air power 
is becoming an inseparable adjunct to the con- 
cept of total air power. 


Twenty years ago, a brief time by histori- 
ans’ reckonings, the rules of our industry were 
set out in the Civil Aeronautics Act. The Act 
also embraced, in addition to the rules, a phi- 
losophy that is even more meaningful today 
than it was in 1938. It called for the “encour- 
agement and development of an air transporta- 
tion system properly adapted to the present 
and future needs of the foreign and domestic 
commerce of the United States, of the postal 
service and of the national defense.” 


This was an unusual mandate to give a regu- 
latory agency. The ever growing public use- 
fulness of the air transport industry since that 
time, however, has demonstrated the wisdom 
of the Act’s authors many times over. 


By taking the lead in this expansion—a 
capital program equal to three times their net 
worth—the airlines are maintaining the great 
tradition of this dynamic industry. They are 
carrying out the national policy so clearly set 
forth by the Congress. Government now must 
do its part. The real character of the airlines’ 
dramatic advance in technology must be rec- 
ognized as must the national interest in their 
success. The wisdom of measures affecting the 
airlines should be judged against this stand- 
ard. Facts and Figures for future years will 
show whether this has been done. 

The first twenty years have now been com- 
pleted. We look forward to the next twenty 
years, certain that they will contribute an even 
prouder chapter to aviation history. 


= 
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Definition of Terms 


Passenger Miles and Ton Miles 





AVAILABLE SEAT MILES FLOWN. Total seat miles available 
for sale in scheduled service 

AVAILABLE TON MILES. Total ton miles of lift capacity 
available for sale in scheduled and charter service 

CHARTER FLIGHT. Transportation of passengers or property 
on other’ than scheduled and designated extra sectior 
flights 

EXPRESS TON MILE. A ton of express flown one mile 

FREIGHT TON MILE. A ton of freight flown one mile 

PASSENGER MILE. One passenger flown one mile 

PASSENGER LOAD FACTOR. The percentage of available 
seat miles actually sold in scheduled service 

PASSENGER TON MILES. Passenger miles converted to ton 
miles. (See definition of revenue ton miles.) 

REVENUE PASSENGER MILES. The number of fare paying 
passengers flown times the length of trip in miles. This is 
the amount of available seat miles sold 

REVENUE PLANE MILES. Aircraft miles flown in scheduled 
service 

REVENUE TON MILES. The ton miles sold in scheduled and 
charter service. In the construction of this traffic measure 
passenger miles are converted to ton miles on the basis of 
about 10 to 1. That is, ten passengers with allowable free 
baggage are accepted as equalling one ton 

SEAT MILE. One passenger seat, filled or unfilled, flown one 
mile 

TON MILE LOAD FACTOR. Percentage of available ton miles 
sold in scheduled and charter service 

U. 8S. MAIL TON MILE. A ton of mail flown one mile. The 
mail figures are in two categories. These are defined as 
Priority and Non-Priority. Priority mail includes air mail 
and air parcel post. Non-priority mail is first class mail 





that moves in air service. At present non-priority mail is 
being flown m an experimental basis between certain 
selected cities 





Revenues and Profit and Loss 








EXPRESS REVENUE. Revenues accrued from the carriage of 
expess 

FREIGHT REVENUE. Revenues accrued from the carriage 
freight 

INCOME TAXES. Federal income taxes 

NET OPERATING INCOME. The total operating revenue from 
air transportation services less the operating expenses (see 
definition of Operating Expenses). Net Operating Income 
is before taxes and interest charges and does not include 
non-operating items. 

NET PROFIT OR LOSS. Net income after Federal income 
taxes—the amount available for dividends or investment 
in the business. This figure is subject to change because 
of the later adjustment of some accounting transactions 
and through revision of mail rates and subsidy by regula- 
tory action 

OPERATING EXPENSES. The expenses incurred in the con- 
duct of the business except for such items as debt financ- 
ing and other non-operating items 

RATE OF RETURN ON INVESTMENT. Total return, i.e. net 
profit plus interest paid on long term debt, as percent of 
average investment Investment is the average of total 
net worth (stockholders equity) plus long term debt at 
the beginning and end of the year 

PROFIT MARGIN ON SALES. Net profit after interest and 
after taxes as per cent of operating revenues 

OTHER REVENUE. All other revenues, including excess bag- 
gage, chartered sesvices, foreign mails, penalties for failure 
to cancel reservations, service charges on non-revenue 
transportation of employees and special services such as 
photography and crop dusting 

PASSENGER REVENUES. Passenger revenues from scheduled 
operations 

PUBLIC SERVICE REVENUES. Payments by the Federal 
Government to insure air service to communities in the 
United States and its territories which could not other- 
wise afford it; to maintain essential international air 
routes which are not yet self-supporting; and to develop 
helicopter service 

U.S. MAIL REVENUE. Service revenue for the transportation 
of mail. This is the amount paid by the Post Office to pur- 
chase air transportation for mail, and is not subsidy 
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The year 1958 marks the 20th Anniversary of I S 


scheduled air transportation under the Civil Aeronautics Act 
To show the vast growth of the industry in these two decades 
the tables in this issue of Facts and Figures show the first 
year under the Act, 1938, then the post-war years of 194¢ 
1948, and 1950, and then six consecutive years through 1957 
Revised data filed by the scheduled air carriers with the Civil 
Aeronautics Board and the records of the Interstate Con 
merce Commission served as the major sources of the sta 


tistics. 
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WHAT THE INDUSTRY DID IN 1957 


The scheduled airlines set new traffic highs 
in 1957. They carried more people, and more 
property, more places and for longer distances 
than ever before. 

1957 was a year in which the airlines flew: 

e 49,339,000 passengers, 

e 51,243,100,000 revenue passenger miles, 

e 160,689,000 ton miles of U. S. mail, and 

e 507,678,000 ton miles of freight. 

Operating revenues were also at all-time 
highs. But operating expenses were up at an 
even higher rate, cutting sharply into the over- 
all net profits of the industry. When the year 
was over, the airlines found that they had: 

e Taken in $2,116,380,000 in operating 
revenues, 
Spent $2,051,339,000 for operating 

expenses, and 
Kept $42,477,000 as net profit after taxes 
and interest. 


Air Transportation—Still a Bargain Buy 


In spite of the relentless upward trend of 
prices over the last twenty years, the airlines 
have held the fares to 1938 levels. In that year, 
for example, the average revenue per passenger 


mile for the domestic trunklines was 5.32 


cents. For twenty years it hovered about that 
figure until today, including the recently au- 
thorized increase of 4 per cent with a $1.00 
service charge per ticket, the average passen- 
ger revenue is only 5.42 cents based on carrier 
estimates for 1958, a gain of 1.9 per cent over 
1938. 


While air fares have gone up only slightly, 
service has improved markedly. Flying time 
between many cities has been cut in half, there 
is a greater selection of flights, cabin and meal 
service has improved, and planes are more com- 
fortable, more dependable, and safer. 


Decreasing Dependence on Government Aid 


Over the last two decades, the scheduled air- 
lines have continually progressed toward self- 
sufficiency. 
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20 YEARS OF 
EVER-INCREASING SERVICE 
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1 These figures inched international cites a wll domestic points and 10 
Hawaiian cities; in addition 241 Alaskan points were served in 1957 and 
12 in 1938, making a total of 947 cities in 1957 compared to 298 in 1938. 
2 Date for year 1956. 
3 Year ending June 30, 1957. 
4 Domestic trunk. (Average revenue passenger mile). 


In 1938, the airlines received 42.1 per cent 
of their revenue from the government in the 
form of mail pay, which included both subsidy 
and payment for carrying the mail. 


Today, the payments have been separated 
into service mail pay and public service reve- 
nues. Although the airlines have carried in- 
creasingly larger amounts of mail, by 1957 their 
dependency on this revenue had been reduced 
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to the point where only 3.1 per cent of airline 
revenues came from mail service. 


Subsidy also continues to play a lessening 
role in airline income. In 1957, only 1.9 per 
cent of the airlines’ total revenues came from 
the government through these public service 
revenues, 


The last of the domestic trunk lines went off 
subsidy during 1957. Today, the local servic« 
airlines receive the majority of public service 
revenues, a guarantee that smaller communities 
will receive the benefits of air transport service. 


The other public service revenues are used 
for the development of helicopter service and 
for the development and maintenance of na- 
tional interest routes in Alaska, Hawaii and 
Latin America. 


THE SOURCE OF THE AIRLINE DOLLAR 
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Airlines Now No. 1 Common Carrier 
During 1957, the air transport industry took 

over first place among the common carriers 

competing for intercity passenger traffic. 


Since the mid-1800’s when the railroads first 
assumed the leadership from the barge lines and 
stage coaches, the Iron Horse had been the 
leader. 





»- 


For the year, the airlines flew more than 25 


billion passenger miles while the railroads op 
erated approximately 21 billion. The buses, 


during the period, operated about 16 billion pas- 
senger miles. 


AIRLINES TAKE LEAD IN DOMESTIC 
INTERCITY PASSENGER TRAFFIC MILES 
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Airlines Safety Record Outstanding 
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In 1957, the combined U. S. scheduled do- 
mestic and international airlines achieved a 
safety record almost unparalleled in airlin 


history. 





Today, it is more than four times as safe to 
travel by domestic scheduled airline than by 
automobile. During 1956, the latest period 
available, there were 26,100 auto and taxi pas- 
senger fatalities, a rate of 2.7 fatalities per 100 
million passenger miles. 


The airline rate was two-tenths of a passen- 
ger fatality per 100 million passenger miles 
in 1957, as compared with five-tenths of a fa- 
tality per 100 million passenger miles in 1956. 
This record was made during a year when 
scheduled carriers flew an all-time high of mor: 
than 31 billion passenger miles. 


Cargo Business At New Peaks 


Last year, the air cargo business leaped to 
new highs with the operation of more than 
714,437,000 ton miles of U.S. mail, express and 
freight, an 8.83 per cent gain over 1956. 

The scheduled airlines also achieved new 
levels of revenues from their cargo business. 
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AIRLINES’ CARGO HITS NEW HIGHS 
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Where $191 million came from the flying of 
cargo in 1956, more than $209,211,000 in reve- 
nues were realized in 1957, a gain of 9.5 per 
cent. 

U. S. mail ton miles were up 5.38 per cent, 
freight was up 12.49 per cent, but air express 


was down 12.57 per cent, due in part to a strike 
of Railway Express personnel in seven major 
cities from April to July. 


Domestically, air freight rates have become 
in many cases, comparable with, and in some 
cases, lower than, the fastest surface transpor- 
tation rate. 


No Show Problem Reduced 


With the co-operation of the public, the do- 
mestic airlines’ program to reduce the number 
of no shows made notable gains during the year. 


The airlines’ three-point program was com- 
pleted last September when a $3 penalty was 
initiated. Previously, the industry had insti- 
tuted a ticket pick-up time-limit provision and 
a reconfirmation rule. 


Surveys conducted during two one-week pe- 
riods showed that only about one half of one 
per cent of the industry’s passengers were as- 
sessed the no show penalty. 


The survey also indicated that the number of 


no shows has been reduced from 14 per cent of 
passengers boarded to about six per cent. 
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DOMESTIC TRUNKLINES 


Public service revenues—commonly referred 
to as subsidy—dropped to zero for the domestic 
trunkline operations by the end of the year. 


At the same time, it was a year when trunk- 
line commitments to purchase pure jet and 
prop-jet aircraft and related ground equipment 
reached a figure of about $2 billion, represent- 
ing a capital investment of approximately thre¢ 
times the value of present flight property. 


As the domestic trunklines geared for the jet 
age during 1957, traffic continued to rise in all 
categories except one. 


Revenue passenger miles showed an increase 
of 13.2 per cent, climbing from 21,643,141,000 
in 1956 to 24,499,510,000 in 1957. This increase 
is a slight improvement over the previous year’s 
gain of 12.6 per cent. The trunklines accounted 
for 78 per cent of the scheduled airline indus- 
try’s total passenger mileage in 1957. 


Mail volume rose 6.0 per cent to 97,194,000 
ton-miles. Air express showed a drop of 14.0 
per cent to 42,752,000 ton miles—attributable 
primarily to the Railway Express Agency 
strike. 


REVENUES 
$1,419,292,000 











Meanwhile, air freight volume totaled 218,- 
132,000 ton miles for the year, representing a 
harp increase of 14.6 per cent compared to the 
9.5 per cent gain recorded in the previous year. 


Although the trunklines handled a record 
olume of passenger and cargo business in 1957, 
earnings were seriously pinched by a mounting 
expense level that jumped 18.6 per cent over 
1956. Net profit for the industry tumbled from 
$57.7 million for 1956 to $26.5 million in 1957 


a drop of 54 per cent. 





INTERNATIONAL AIRLINES 








There is a critical need for improving our 
ties with peoples from all parts of the world. 
In this age of advanced technology the world 
has become smaller and countries find them- 
selves next door to one another. It thus becomes 
essential that the people of the world come to 
understand one another in order to maintain or 
develop the status of friendly neighbors. 


The best way to understand one another is 
to know one another. Toward this end, U. 5. 
international airlines have made much progress 
over the years in helping to remove interna- 
tional travel barriers. Customs, immigration 
and public health facilities have been stream- 
lined in the interest of quick entry into the 
United States of returning citizens and foreign 
visitors. The United States now compares fa- 
vorably with respect to border-crossing for- 
malities with most of the nations of the world. 


These efforts are reflected in the increasing 
volume of international airline traffic. During 
1957, U. S. international carriers flew 5,751,- 
669,000 revenue passenger miles, as compared 
with 5,113,212,000 during the previous year. 
Cargo ton miles reached a new high of 123,- 
280,000—an increase of 12.9 per cent over 1956, 
while mail ton miles jumped from 55,156,000 
in 1956 to 57,265,000 ton miles in 1957. 


The year was marked, however, by the un- 
justified grant of valuable air routes to foreign 
flag competitors—KLM and QANTAS—with- 
out exacting in return rights for U.S.-flag air- 
lines of comparable economic value. These 


grants were contrary to the spirit of the United 
States’ bi-partisan air transport policy. 





FOREIGN AIRLINES TAKING 
BIGGER SHARE OF U.S. MARKET 


As foreign airlines are given more US. routes 
the U.S. flag lines share of the marke! dwindles 
despite ever increasing sumber of US. citizens 
fying between US. and other countries Since 
1949, the number of foreign airlines shearing the 
U.S. morket hes risen from 22 te 39. In addition 
many of these + hewe beer ewerded add) 
tiene! routes in the US. market 
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LOCAL SERVICE AIRLINES 


The local service airline industry rounde: 
out its twelfth full vear of operations in 1957 


by carrying 3,949,000 revenue passengers, fo) 


a 12-year total of 20,305,000. 


Created directly after World War II to lin 
the intermediate cities of the nation th o1 
another and with metropolitan centers, the lo 
airline industry carried only 25,000 passenge 
in 1946, first full year of service. 


Pursuing a program of constantly increasing 
public usefulness, the 13 local service carrie) 


today operate a fleet of 225 transports over a 


system that measures 24,425 unduplicated rout 
miles and reaches into all but four of the 48 


states. 


It is particularly significant that more than 
one half of all the cities served by the local ain 
lines would have no direct scheduled airlin 
passenger, mail or cargo service if it were not 
for the local carriers. 


In the past 10 years the local airline industry 
has increased its passenger load factor from 
27 per cent to 45 per cent and has increas: 
passenger revenues ten-fold and total operating 
revenues five-fold. Accordingly, th percentage 
of public service revenues has declined—fron 
66 per cent of the industry’s total income down 
to 36 per cent. Since 1952 the industry ha 
increased its traffic over 100 per cent. 








THE LOCAL SERVICE STORY 


Passenger Traffic Dependence on Subsidy 
UP DOWN 
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in 1946, the loco! service oirlines 
received 66 per cent of thelr tetel 
income from public service revenue 
while by 1957, the percentage wes 
only 36 per cont of total income 


In 1946, the loco! service cirlines 
corried 426.000 possengers. By 
1957. the figure hod risen to almost 
4,000 000 


In 1957 Congress passed two bills designed 
to encourage airlines to re-equip. One guar- 
antees loans that the local airlines and certain 
other carriers may secure for purchase of im- 
proved flight equipment and the other makes 

rtain equipment trust provisions applicable 
to aircraft and aircraft equipment. Also, a bill 
Was proposed which would permit local service 
carriers to apply the capital gains from the sale 
of obsolete aircraft to the purchase of more 
modern planes instead of having the proceeds 
deducted from their public service revenues. 


HELICOPTER CARRIERS 


One-hundred and forty-five per cent more 
passengers flew scheduled helicopter in 1957 
than in 1956, testifying to the growing popu- 
larity and usefulness of scheduled helicopter 


service, 


Serving greater Los Angeles, Chicago and 
New York, the helicopter airways carried 152,- 
000 revenue passengers in 1957, compared to 


only 62,000 in 1956. Revenue passenger-miles 


totaled 3,273,000 in 1957, an increase of 106 
per cent. 

Largely through the introduction of addi- 
tional and larger rotorcraft during the year, 
the helicopter airlines provided, in terms of 
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seat-miles available, 126 per cent more service 
than in 1956. 

Air freight tonnage spiraled in 1957—a gain 
of 100 per cent to 14,000 ton miles. Air ex- 
press tonnage increased at a faster rate than 
during the preceding year: 35,000 ton miles 
n 1957 for an increase of 13 per cent. The 
helicopter airlines flew 91,000 ton miles of mail, 
a gain of two per cent. 

The three helicopter lines altogether operate 
26 aircraft over 545 route miles serving 24 
certificated points. 


THE ALASKAN CARRIERS 

In 1957 permanent certification for carriers 
operating between points in the United States 
and Alaska was authorized, permitting these 
airlines the same permanent operating rights 
that were authorized in 1956 for carriers op- 
erating within Alaska. 

During 1957 the Alaskan carriers improved 
their scheduled traffic figures in the movement 
of passengers and mail, but showed a drop in 
cargo. 

Revenue passenger miles went up 10.9 per 
cent to a 1957 figure of 151,886,000. U.S. mail 
ton miles went up from 2,383,000 to 2,702,000, 
a gain of 13.4 per cent. Cargo ton miles dropped 
9.3 per cent with a haul of 7,208,000 compared 
to 1956 when 7,948,000 ton miles were flown. 


tevenue ton miles showed a drop of 26.6 per 
cent with a 1957 total of 32,900,000 compared to 
14,800,000 the year before. The fall-off was 
due largely to a reduction in the number of 
military charters, more than offsetting the 
gains in scheduled service. 


TERRITORIAL CARRIERS 

Last vear the territorial.lines achieved a gain 
in revenue passenger miles of 6.7 per cent over 
1956 with 89,500,000 as compared to 83,900,000. 
U. S. mail ton miles increased slightly from 
65.000 to 66,000. 

In the freight-carrying field, the territorial 
lines increased ton-mile carriage from 1,475,000 
in 1956 to 1,536,000 last year—a gain of 4.1 per 
cent. 

Overall, the revenue ton miles of the terri- 
torial carriers went up 5.5 per cent, from 
$503,000 to 8,968,000. 

















THE ALL-CARGO LINES 


The all-cargo airlines registered impressive 
gains in all categories last year. Their overall 
ton-mile haul was up 35.4 per cent over 1956, 
rising from 248,781,000 to 336,862,000. 


Most spectacular increase was in air express 
which increased 29.4 per cent—from 1,266,000 
ton miles in 1956 to 1,638,000 in 1957. 


U. S. mail ton miles increased from 1,569,000 
to 1,849,000—up 17.8 per cent while freight ton 
miles went up 10.5 per cent—from 140,420,000 
to 155,126,000. 


IMPROVING SERVICE TO POSTAL USERS 

The year 1958 will see three anniversaries 
marked—all significant milestones in the his- 
tory of air mail service and the story of its 
growth and usefulness to the postal service and 
the public. 


They are: The 40th Anniversary of Air Mail, 
the 20th Anniversary of the Civil Aeronautics 
Act, and the 10th Anniversary of Air Parcel 
Post. 


Air mail came into being on May 15, 1918 
when World War I Army pilots flew mail be- 
tween Washington, Philadelphia and New York. 
During that first year of air mail operations 
about 96 tons of mail were carried to produce 
$159,700 in “aeroplane” postage revenue. To- 
day, air mail produces some $180 million an- 
nually in revenue for the Post Office Depart- 
ment. 


On June 23, 1938 the Civil Aeronautics Act 
was passed which placed an obligation on the 
scheduled airlines to serve the postal system of 
the United States. Since then, public use of 
air mail has increased more than a thousand 
fold. 


At least two other additions to mail move- 
ments by air have added to the usefulness and 
versatility of air mail. On September 1, 1948, 
parcel post gained wings and in September of 
1953 the Post Office began what is known as the 
“Three-Cent Air Mail Experiment” under 
which domestic airlines carry first-class letters 
daily between certain cities on a space available 
basis. 

When the airlines first began to carry the 
mail and fulfill their obligations under the Civil 


Aeronautics Act, public service revenues wer‘ 
an important source of income for the young 
industry. In 1938, 94.5 per cent of stamp reve- 
nues went to the airlines while the Post Office 
kept 5.5 per cent. Today, airlines receive onl) 
about 15 per cent and the remainder goes to the 
Post Office. “We save money every time we use 
air,” the Postmaster General said recently. 


Increasing usefulness of air mail is reflected 
in air transport industry figures for 1957. A 
total of 143,794,000 ton miles of letters, car 
and parcel post were flown—an increase of 


per cent over 1956. Parcel post—lust) 


THE AIR MAIL STAMP 
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member of the air mail family, is growing stead- 
ily. Air parcel post shipments increased by 83.6 
per cent over a six year period. 


Three-cent mail carried by air increased, too. 
During 1957 this mail totaled 16,895,000 ton 
miles, up over 1956 by 9.53 per cent. This 
service benefits the public by making mail de- 
liveries possible 12 to 48 hours sooner than 
it had moved by surface, and a Post Offic 
spokesman has said that studies of the experi- 
ment showed “that costs were not greater, in 
fact, they were running a bit less than when 
we were using surface transportation.” 


NATIONAL DEFENSE 


While the airlines are dedicated to the public 
service, to the nation’s commerce and postal 
service, they are dedicated also to the national 


defense. 


As part of defense planning, the airlines— 
in cooperation with the Department of Defens« 
and other government agencies—have estab- 
lished the Civil Reserve Air Fleet (CRAF) and 
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the War Air Service Pattern (WASP) for max- 
imum domestic and global military airlift in 
time of national emergency. 

The CRAF—composed of 368 long-range 
four-engine airliners, including 314 from the 
scheduled airline fleets—would operate on a 


ANNUAL TON MILES AVAILABLE 
TO CRAF PROGRAM 


— 





global basis, carrying troops, supplies and 
equipment in support of the military effort. All 
remaining four- and twin-engine aircraft in 
the civil fleets would make up the WASP to 


provide an intensive system of priority airlift 
in support of defense production at home. 


The machinery has been set up whereby the 
airlines can swing all or part of their operation 
into military service immediately should an 
emergency arise and be fully operational within 
18 hours. 

The advent of the jet age promises even 
greater benefits to the national security. Most 
of the turbine-powered aircraft on order are 
the types most desirable for wartime militar) 
support operations. When delivered, the civil 
capability under wartime conditions will be 
more than 9 billion ton miles annually, com- 
pared to the 2.8 billion of the present piston 
CRAF. The airlift capacity will be nearly 15 
times more than the average annual airlift pro- 
vided by the airlines during World War II in 
military and civilian service. 


During 1957, the Air Force emphasized that 
it will depend upon the scheduled airlines for 
normal jet air transport lift in time of emer- 
gency. Secretary of the Air Force James H. 
Douglas said: “We have not ordered any turbo- 
jet transport aircraft for the Military Air 
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Transport Service such as the airlines have on 
order in large number and which we count on 
the airlines making a part of the Civil Reserve 
Air Fleet.” 


In an unusual move, the Defense Department 
intervened in the General Passenger Fare In- 
vestigation hearings last year. The Department 
stated that “it recognizes as a matter of the 
greatest urgency the necessity for maintaining 
a strong, modern and economically sound air 
carrier industry to meet the requirements of na- 
tional defense during peace time and national 
emergencies.” 


The airline defense role represents substan- 
tial saving to the American taxpayers. It would 
cost the government an estimated $550 million 
initially just to acquire the present piston 
CRAF, plus $350 million annually to maintain 
its readiness. Since most of the aircraft on 
order will be suitable for military airlift, most 
of the $2.5 billion investment being made by 
the airlines constitutes further substantial sav- 
ing to the taxpayers. 


Airlines as Military Partners 


This unique capability of the airlines stands 
out as one of America’s finest examples of mili- 
tary-industry partnership—a close, working re- 
lationship that serves the nation in peacetime 
as well as in time of emergency. 


Every hour of every day the scheduled air- 
lines serve the Department of Defense through 
the Military Bureau of the Air Transport Asso- 
ciation and its field offices. To better serve the 
various branches of the armed forces, the sched- 
uled airlines have established Joint Airline Mili- 
tary Traffic Offices (JAMTO’s) at 68 military 
installations throughout the country. Under the 
jurisdiction of local military committees of the 
industry, these JAMTO’s assist in making ar- 
rangements for movement of both cargo and 
personnel. 


It is estimated that some 22 million man 
hours were saved during fiscal 1957 by the use 
of scheduled air transportation. 


AIR NAVIGATION AND TRAFFIC CONTROL 


One of the pressing needs for the orderly 
growth of civil aviation is a modern navigation 
and traffic control system. Such a system does 








not now exist but the government is encourag- 
ing its development. 


A positive step toward this end was taken in 
May when the Special Assistant to the Presi- 
dent for Aviation Facilities Planning, General 
Edward P. Curtis, made his report. 


The report called for the setting up of the 
Airways Modernization Board, an independent 
agency “responsible for developing and consoli- 


dating the requirements for future systems 
which are needed to provide the necessary com- 
munications, navigational aids, and control 
needed to accommodate the future air traffic in 
the United States. It would be responsible as 
well for the systems engineering, the evalua- 
tion, and the selection of such aids as will best 
serve the needs of aviation.” 


It is clear that a revamped system will re- 
quire considerable expenditure. The scheduled 
airline industry believes that the principle of 
payments for the use of such federally fur- 
nished facilities within the U. S. is a sound one. 
The airlines have been paying a fair share of 
the cost and they expect to do so in the future. 


Ine) CASE in Fue / Tax P) Opose d 


Any allocation of costs that is made, however, 
must take into consideration the degree to which 
the airways are used by the three components 
of aviation: military, air transport, and private 
and business flying. At year’s end, the air trans- 
port industry was operating 1,829 planes, the 
military 40,000 and private and business inter- 
ests, 60,000 planes. 


Before assessing a higher fuel tax, as the 
government recently proposed, there should be 
a thorough study which will determine the ac- 
tual use of the airways. According to the Ad- 
ministrator of the Civil Aeronautics Adminis- 
tration, the military makes use of the airways 
system 45 per cent of the time. Since the mili- 
tary also has an overriding, and understand- 
able, priority call on the exclusive use of the air- 
ways, this fact should also be taken into account. 


The vanishing air space remained a critical 
problem at year’s end. As the Curtis report 
pointed out, “The American airspace is a nat- 
ural resource that is on the verge of exhaustion 
in terms of the capacity of the system now in 


place for managing our free and safe access 
to this resource.” 

A start on the problem was made when the 
Civil Aeronautics Board delegated to the Civil 
Aeronautics Administrator final authority in 
the designation of restricted areas. 

Prior to this action, the air space had been 
controlled by the Administrator with the as- 
sistance of the Air Space Panel of the Air Co- 
ordinating Committee. Because unanimous con- 
sent of the panel members was needed however, 
some of the compromises that resulted were in 
conflict with the public interest, the Board 
noted. 


The airlines strongly support the new pro- 
cedure and are in accord with the Civil Aero- 
nautics Board’s position that it is a “major 
forward step in determining how air space will 
be used,” and that it 
that arise between the various users of air 


‘will resolve the conflict 


space.” 


Ai? port Rentals and Landing Fees 


For the last ten years, the airlines have been 
paying steadily increasing landing fees to air 
ports. At one large city, they have gone up in 
that period from 4.4 cents to 16 cents per 1,000 
pounds; at a medium size city, from 3.3 cents to 
8.8 cents, and at a smaller city, from 3.3 cents 
to 9.4 cents. 


In 1957, the domestic trunk and local service 
airlines paid out an estimated $14 million in 
landing charges. 


To this figure must be added an estimated 
$10 million representing rental payments made 
by the airlines during 1957. This total of $24 
million paid to airports is just about equal to 


TODAY'S PRICES, COMPARED TO 1938, 
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the net profit of the domestic industry for the 
vear. 


JET PROGRAM THREATENED BY 
FINANCIAL SQUEEZE 


At the end of the vear, the scheduled airlines 
had on order 474 new aircraft for delivery be- 
tween 1958 and 1961. 


Making up the airline order were 230 pure 
jet planes, 167 turbo-props, 70 piston aircraft 
and seven helicopters. 


The equipment orders represent an invest- 
ment of more than $2.5 billion. This invest- 
ment became all the more important when the 
end of 1957 saw the beginning of a recession 
that forced many industries to cut back on 
capital expenditures. 


The airlines’ re-equipment program will go a 
long way toward the priming of the pump of 
American industry, providing new jobs, creat- 
ing new skills, and spreading its revitalizing 
energy throughout the whole economy. 


— 


Airline estimates indicate that 30 per cent of 
all traffic will be flying in turbine-powered air- 
craft by the end of 1959 and that the new jets 
will be the basic airline aircraft by 1961. The 
Civil Aeronautics Administration predicts that 
by 1965, domestic volume will reach 93 million 
passengers, almost twice the amount carried in 


1957. 


With the introduction of the jets, the public 
will be able to fly faster and more comfortably 
than ever before. The world will be shrunk to a 
little more than half its present size and time 
will be reckoned not in hours, but in minutes. 


Shippers will see their goods being moved 
across the country and over oceans in half the 
time. The enormous lift capacity of the new jets 
will open up new dimensions for cargo move- 
ment that have only been hinted at so far. The 
mail will move faster, more often, and in 
greater quantity. 


At the same time that the airlines were plac- 
ing this bet on the future of their industry, they 
were beset by a financial squeeze that grew 
increasingly severe. 

The profit margin for domestic trunk lines 


_ 


was 1.9 per cent in 1957, compared to 7 per 
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cent in 1952. The operating profit margin was 
5.4 cents per available ton mile for 1951 but it 
had dipped to .8 cents by 1957. Operating mar- 
gin per revenue ton-mile was 8.9 cents for 1951, 
compared to 1.5 cents for last vear. 

Since 1938, the average revenue per pas- 
senger mile has gone down from 5.32 cents to 
5.25. During that same time, the overall cost 
of living went up 98 per cent, bus tickets went 
up 37 per cent and rail freight rates went up 
16 per cent. 


Despite the fact that virtually every trunk 
airline filed requests for fare increases ranging 
from 12 to 17 per cent, the Civil Aeronautics 
Board granted, in early 1958, onlv a 4 per cent 
increase with a $1 service charge per ticket. 


The inadequacy of the increase can be seen in 
the comparison of profit margins over recent 
years. Last vear, as noted, the profit margin 
was 1.9. With the recent increase, it is esti- 
mated that the profit margin for 1958 will be 
only 2.61, a long way down from the 4.6 per 
cent of 1956, or the 7 per cent of 1952. The esti- 
mated gross revenues for 1958 will more than 
double those of 1952, but the profit margin will 
be a good deal less than half. 


The earnings decline has affected not only the 
domestic trunk lines, but the entire industry as 
well. The rate of return on investment for the 
scheduled airlines dipped from 10.9 per cent in 
1952 to a low of 5.1 for 1957. Industry profit 
margins fell off similarly, going from 5.3 per 
cent in 1952 to a dangerously low level of 2.0 
per cent for 1957. 
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AVAILABLE SERVICE AND UTILIZATION 


U. S. Scheduled Airline Industry 
(For Selected Years, In Millions) 


THIS TABLE SHOWS THE EVER INCREASING GROWTH IN THE SERVICES THE SCHEDULED 
AIRLINES ARE OFFERING TO THE PUBLIC AND THE INCREASING USE OF THIS SERVICE BY 
THE PEOPLE, THE GOVERNMENT AND SHIPPERS 


LOAD FACTOR IS THE PERCENTAGE OF CAPACITY WHICH IS SOLD. 


Revenue Revenue 


Available Revenue Ton Mile Available Passenger Passenger 
Ton Miles Ton Miles Load Seat Miles Miles Load 
Flown Flown Factor (%) Flown Flown Factor (°%,) 


Domestic Trunk Airlines 
1938 908.4 
1946 7,490.4 
1948 9,980.2 
1950 12,385.6 
1952 18,068.! 
1953 22,1148 
1954 25,646.5 
1955 30,001.3 
1956 33,752.46 
1957 39,838.2 


Local Service Airlines 


1938' 
1946 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


Territorial Airlines 


1938 
1946 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


Helicopter Airlines (in thousands) 


1938" 
1946' 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


See Footnotes at Bottom of Page 14 
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Available Service Revenue Revenue 
Available Revenue Ton Mile Available Passenger Passenger Plane 


and Utilization Ton Miles Ton Miles Load Seat Miles Miles Load Miles 
(continued) Flown Flown Factor (%) Flown Flown Factor (%) Flown 


International and Overseas Airlines 


1938 116.1 
1946 1,553.7 
1948 3,292.3 
1950 3,695.4 
1952 4,848.8 
1953 5,462.2 
1954 6,284.9 
1955 7,012.1 
1956 8,073.1 
1957 9,038.1 





Alaskan Airlines 


1938 
1946’ 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


All Cargo Airlines 


1938" 
1946 
1948' 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


CONSOLIDATED INDUSTRY 


1938 eoam —_ - W110" 1,031.2 514.8 
1946 ; 1,201.7 787.4 9,110.2 7,048.7 
1948 1,899.4 1,010.2 13,720.0 7,871.7 
1950 2,411.7 1,384.1 16,834.3 10,241.4 
1952 3,349.0 1,986.3 24,115.2 15,618.9 
1953 3,935.3 2,266.8 28,934.5 18,233.8 
1954 4,442.5 2,530.3 33,342.7 20,599.0 
1955 5,235.7 3,022.2 38,545.1 24,340.4 
1956....... epkinatas 6,087.1 3,527.4 43,646.3 27,612.0 
1957 ee 7,121.7 4,032.3 51,022.6 31,243.1 





' Data not available for Alaskan airlines in 1938 and 1946, * Revenue Ton Mile data for items other than passenger 
Local Service operations initiated in 1945. ton miles for International and Overseas carriers not 
Helicopter operations started in 1947, passenger service available for 1938, hence total does not reflect these 
began in 1953. items. 


All Cargo Airlines began operations in fourth quarter 
of 1949. Note: Available Ton Miles and Revenue Ton Miles includes 


charter operations; all other items are for scheduled 
N.A. Not available. service only. 
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REVENUE TON MILES OF TRAFFIC CARRIED 


U. S. Scheduled Airline Industry 
(For Selected Years, In Thousands of Revenue Ton-Miles) 


THIS TABLE SHOWS, BY CATEGORIES, THE EVER INCREASING USE 
OF THE SCHEDULED AIRLINES BY PASSENGERS AND COMMERCE 





Non 


Prior ty Priority” 


Passenger® U.S. Mail U.S. Mail Express 


Domestic Trunklines 


1938 43,447 2.089’ 
1946 560,796 14.433 
1948 553,127 70,438 
1950 737,77) 112.861 
1952 1,151,475 117,128 
1953 1,358,270 1,789 131,778 
1954 1,543,399 11,103 144,276 
1955 1,825,631 14,175 174,017 
1956 2,056,098 13,891 190,592 
1957 2,327,334 15,137 218,432 


Local Service Airlines 


1938' 
1946 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


Territorial Airlines 


1938 
1946 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 





Helicopter Airlines 


1938' 
1946' 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


See Footnotes at Bottom of Page 16 
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Revenue Ton Miles of N 

° on 
Traffic Carried Priority Priority® Charter Excess 
(continued) asseng U.S. Mail Express Freight Flights Baggage 


international and Overseas Airlines‘ 


1938 57,199 n.a. a. n.a. 57,199” 
1948 118,330 6,141 n.a. 145,118 
1948 203,062 17,203 4,012 282,162 
1950 237,188 21,188 16,050 334,494 
1952 318,608 22,068 72,346 434,200 
1953 352,963 24,466 74,427 474,358 
1954 386,868 35,323 81,886 534,220 
1955 453,195 52,409 90,598 633,794 


1956 524,369 55,158 109,235 741,171 
1957 589,510 57,265 123,280 854,659 


Alaskan Airlines’ 


1938' 
1946' 
1948 
1950 
1952 
1953 
1954 
1955 
1956 
1957 


All Cargo Airlines 
1938' 
1946' 
1948' 
1950 
1952 
1953 
1954 
1955 
1956 


1957 


58,420 1,125 59,545 
92,367 4,670 97,037 
88,812 10,517 99,329 
76,653 11,988 88 641 
107,945 26,796 135,059 
140,420 105,526 248,781 
155,126 178,249 336,862 


CONSOLIDATED INDUSTRY* 


1938 101,049 7,449 a 2,098 111,072 
1946 682,816 39,113 14,822 787,416 
1948 770,880 55,409 76,323 20,786 1,010,199 
1950 999,926 68,938 189,438 22,110 1,384,076 
1952 1,515,391 92,992 288,467 22,989 1,986,323 
1953 . 1,764,042 97,520 303,609 27,407 2,266,752 
1954 . 1,988,154 107,628 311,633 37,334 2,530,295 
1955 2,346,717 127,630 382,866 61,781 3,022,209 
1956 . 2,662,201 137,054 451,301 165,372 3,527,437 
1957 3,011,630 143,794 507,678 256,654 4,032,263 





* Foreign mail carried by International and Oversea 
airlines is included in Excess Caggage. Therefore, it 
is also reflected in Consolidated Industry Excess Bag 
gage data. 

Express and Freight figures of Alaskan carriers are com- 
bined, and thus reflected in Consolidated Industry 
freight figures. 


N.A. Not available. 
Data not available for Alaskan airlines in 1938 and 1946. 
All Cargo airlines began operations in fourth quarter of 
1949. 
Local Service operations initiated in 1945. 
Helicopter operations started in 1947. 
Express and Freight combined. 7 
Revenue Ton Mile data for items other than passenger See definitions, p. 3. 
ton miles for International and Overseas carriers not Passenger tcn miles were revised to conform with 


available for 1938, hence total does not reflect these “standard” passenger weights as prescribed by the 
CAB effective Jan. |, 1957. 


* 


. 


items. 
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OPERATING REVENUES 


U. S. Scheduled Airline Industry 
(For Se lected Ye ars, In Thousands of Dollars) 


THIS TABLE SHOWS THE DOLLARS OF SALES THE SCHEDULED 
AIRLINES EARNED FOR THE VARIOUS SERVICES THEY RENDER 





1948 1950 1952 1953 1954 1955 


Domestic Trunk 
Airlines 
Passenger 24,336 272,573 334,736 430,098 671,257 775,782 872,834 
U.S. Mail 

Priority 

Non-Priority 
Public Service Revenue’ 


~ 


15,751 20,274 47,838 46,311 35,910 32,955 31,137 
342 2,096 

3,156 4,08! 

Express 9,185 9,964 12,569 15,853 16,829 15,107 
Freight 1,261° 4,085 13,825 21,698 25,529 29,34! 33,009 
Other 903 5,776 6,990 13,433 19,466 20,388 19,954 
Total 42,251 311,893 413,353 524,109 768,015 878,793 978,218 


nN -» - 
NOCN @ON WN @ 


@ 


nN 
> 


Local Service 
Airlines 


4,667 


Passenger 
U.S. Mail 
Priority 10,911 
Non-Priority 
Public Service Revenue’ 
72 
195 
15,921 


Express 
Freight 
Other 


Total 


A A A Ae oi oe od 


Territorial Airlines 


Passenger 
U.S. Mail 
Priority 
Non-Priority 
Public Service Reve 
Express 
Freight 
Other 


Total 


Helicopter Airlines’ 


Passenger 
U.S. Mail 
Priority 
Non-Priority 
Public Service Revenue’ 
Express 
Freight 
Other 
Total 


rr waeeFeeww H&S 


tt Bottom of Page 18 
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Operating Revenues 
(continued) 


1955 1956 1957 P 


International and 
Overseas Airlines 


Passenger 91,417 151,338 160,673 212,458 232,539 254,234 294,828 342,553 377,563 
U. S. Mail (Priority) 25,061 57,332 55,689 51,533 18,037 20,681 25,639 26,926 28,353 
Public Service Revenue’ 35,709 28,511 1,583 8,308 568 
Express 11,413 19,438 15,783 87 74 70 77 82 80 
Freight 562’ N.A. 1,370 5,88! 26,730 27,257 29,614 31,853 36,683 41,434 
Other 1,557 18,863 19,756 22,105 24,110 23,670 25,739 30,324 38,113 39,824 
Total 15,153 146,754 249,234 260,131 314,918 337,286 358 849 384,304 452,665 487,822 


Alaskan Airlines’ 


Passenger 5,857 6,479 8,162 10,200 11,064 
U. S. Mail 7,524 2,099 2,333 2,477 2,559 
Public Service Revenue’ 7,127 5,618 6,24! 5,791 
Cargo’ 1,474 1,837 2,464 2,754 2,599 
Other 1,106 1,662 3,747 7,680 4,221 
Total 15,961 19,204 22,324 29,352 26,234 


All Cargo Airlines' 


Passenger 
U. S. Mail 

Priority ; —_ —_ 

Non-Priority , 220 
Public Service Revenue 
Express 447 
Freight 14,498 13,958 18,640 25,564 
Other 2,549 3,001 8,335 26,485 
Total 17,047 16,959 27,035 52,860 


CONSOLIDATED INDUSTRY’ 


OD aniccsannenes .$ 29,296 367,011 497,121 607,937 913,771 1,043,223 1,166,553 1,363,579 1,541,596 1,730,719 
U. S. Mail 

Priority ai 24,397 47,016 118,172 122,596 117,945 63,213 55,437 53,644 59,773 63,428 

Non-Priority _......... . sini ; — sialic , 358 2,173 2,809 2,977 3,237 
Public Service Revenues iin a esiai " 63,719 66,534 34,317 43,490 40,685 
Express — = 20,723 29,608 28,707 17,366 15,708 20,247 19,520 16,213 
Freight’ . , 4,310 16,102 37,568 74,432 79,668 93,893 108,734 126,333 
Other : . 24,899 30,876 43,112 50,973 51,732 66,441 100,471 135,765 
Total ; , 57,998 463,959 691,879 839,920 1,165,612 1,313,284 1,437,805 1,634,930 1,876,561 2,116,380 


P Preliminary. * Express and Freight combined and are reflected in Con- 
solidated Industry freight totals. 


N.A. Not Available. 
> Prior to October |, 1953, public service revenues were 
* Data not available for Alaskan airlines in 1938 and 1946. not segregated from service mail payments. 
All Cargo airlines began operations in fourth quarter of 
1949. Local Service operations initiated in 1945. Heli- 
copter operations started in 1947. 
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DISTRIBUTION OF OPERATING EXPENSES 


U. S. Scheduled Airline Industry 
(For Selected Years, In Thousands of Dollars) 


THIS TABLE SHOWS HOW THE AIRLINES SPEND THEIR DOLLARS TO INSURE 
FAST. SAFE, ECONOMICAL FLYING OPERATIONS AND EFFICIENT PASSENGER 
AND CARGO HANDLING 


Explanation of New Classification of Operating Expenses 


The classification of operating expenses is different from that NEW CLASSIFICATION OLD CLASSIFICATION 


used in prior years. Owing to a revision of the form on which 
Promotion and sales Traffic and sales 


the carriers report to CAB it is not feasible to bring forward 
Advertising and publicity 


beyond 1956 the expense tables previously published in Facts 
and Figures. For this reason the data shown herein for years General and administrative General and administrative 
hi lication i f 
prior to 1956 _— recast for this pub _ _ into the format © Depreciation and amortization Depreciation—flight equipment 
the new reporting system—insofar as it was feasible to do so. Depreciation—ground equipment 


The data shown for 1957 are as reported by the carriers. Al- 


though the “matching’ of prior years’ data with 1957 is not As pointed out above, this method of matching accounts is 


perfect, it is considered adequate for general use where precision not perfect. The figures for 1957 differ in the following respect 


is not required. from those shown for 1956 and earlier: 
1) “Amortization of other deferred charges dispersed 
: ; throughout the accounts for 1956 and before, is grouped 
Facts and Figures'’ were grouped as follows to fit the new in "Depreciation and amortization” in 1957 


The classifications of expenses employed in past issues of 


format ° , ° 
Legal fees and expenses,’ dispersed in several accc 


prior to 1957 is all in “General and administrative 


NEW CLASSIFICATION OLD CLASSIFICATION ) Payroll taxes and employee welfare insurance, included in 
General and administrative’ before 1957 are distributed 


to other appropriate accounts 


Flying operations Flying operations : : 
Airport ticket office expenses, included in “Promotion and 


Maintenance Direct maintenance—flight equipment Sales" for earlier years is under “Aircraft and Traffic Serv 
Ground and indirect maintenance icing. 

Route extension and development expenses, not classified 

as operating expense in prior years, are included in ‘De 

Aircraft and traffic servicing Ground operations preciation and Amortization,” in 1957 


Passenger service Passenger service 


1948 1950 1952 1953 1954 1955 
Domestic Trunk 
Airlines 
Flying Operations $ 14579 132,060 193,384 234,928 260,234 302,591 340,670 435.012 
Maintenance $ 7,495 87,400 137,308 151,756 164,435 196,320 239,530 270,092 


General Services & 
Administration 


Passenger Service $ 26,895 29,151 30,870 47,045 53,115 58,235 72,996 83,953 95,519 
Aircraft & Traffic Servicing $ 59,854 64,915 68,54! 94,606 107,044 119,207 133,274 152,928 217,125 
Promotion & Sales $ 43,231 55,011 62,645 89,133 103,499 114,149 134,706 159,366 157,662 
General & Administrative  $ 28,250 31,217 33,65! 46,874 52,259 57,744 68,473 79,462 55,529 
Total G.S. & A. $ 15,577" 158,230 180,294 195,707 277,658 315.917 349,335 409,449 475.709 525.835 
Depreciation and amortization $ 5,666 28,773 47,212 46,371 64,542 87,820 104,755 101,709 106,32! 146,932 
Total Operating Expenses $ 43,317 317,121 §=411,278 461,538 672,892 790,42) 878,759 1,010,069 1,162,230 1,377,871! 


See Footnotes at Bottom of Page 21 
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Distribution of Operating Expenses (continued) 


1938' 1946' 1948 


Local Service Airlines' 


Flying Operations $ 
Maintenance 


General Services & 
Administration 


Passenger Service 30 2,218 
Aircraft & Traffic Servicing a 461 8,406 
Promotion & Sales 125 7,439 
General & Administrative sien 198 4,028 


Total G.S. & A. - 814 22,091 
18! 2,989 


Depreciation & Amortization ' 
Total Operating Expenses 2,060 50,903 


Territorial Airlines 


Flying Operations 
Maintenance 


General Services & 
Administration 
Passenger Service 
Aircraft & Traffic Servicing 
Promotion & Sales 
General & Administrative 
Total GS. & A 
Depreciation & Amortization 


Total Operating Expenses 


Helicopter Airlines' 


Flying Operations 
Maintenance 


General Services & 
Administration 


Passenger Service sion , 
Aircraft & Traffic Servicing seataies 138 278 
Promotion & Sales 3 43 
General & Administrative 164 306 

Total G.S. & A. 305 638 
144 487 


1,050 2,367 


Depreciation & Amortization 


Total Operating Expenses 


Internztional and 

Overseas Airlines 

: 108,50! 125,613 143,195 
58.975 72,069 72,467 


Flying Operations 


Maintenance 


General Services & 
Administration 


Passenger Service —_ 9,255 14,034 14,589 19,554 20,027 22,372 26,773 31,053 32,519 
Aircraft & Traffic Servicing salle 27,757 31,005 31,618 39,726 42,189 43,397 46,990 51,583 67,007 
Promotion & Sales 18,598 33,211 36,514 47,486 51,419 54,846 61,980 70,822 70,765 
General & Administrative 16,365 22,887 22,170 26,754 27,931 28,970 31,291 33,808 24,427 
Total G.S. & A. 71,975 101,137 104,89! 133,520 141,566 149,585 167,034 187,266 194,718 
Depreciation & Amortization 10,583 22,527 29,012 29,148 29,825 31,233 31,094 34,593 50,365 
Total Operating Expenses 14,303" 139,843 235,287 248,323 304,267 317,907 332,686 365,604 419,541 460,745 


See Footnotes at Bottom of Page 21 
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Distribution of Operating Expenses (oy /inued) 


1938° 1946' 1948" 


Alaskan Airlines 
Flying Operations 
Maintenance 
General Services & 
Administration 
Passenger Service 
Aircraft & Traffic Servicing 
Promotion & Sales 
General & Administrative 
Total G.S. & A 
Depreciation & Amortization 


Total Operating Expenses 


All Cargo Airlines 
Flying Operations 
Maintenance 


General Services & 
Administration 


Passenger Service 
Aircraft & Traffic Servicing 

Promotion & Sales 
General & Administrative 

Total GS. & A 
Depreciation & Amortization 


Total Operating Expenses 


TOTAL Scheduled 
Airline Industry 


14,738 103,253 179,938 


Flying Operations 


7,612 86,491 129,968 


Maintenance . 


General Services and 
Administration 


Passenger Service 36,278 44,133 


Aircraft & Traffic Servicing 88,771 100,384 


Promotion & Sales 62,213 90,683 


45,220 57,053 


General & Administrative 


Total G.S. & A 15,719" 232,482 292,253 


Depreciation & Amortization 5,793 39,835 72,833 


58,165° 462,061 674,992 


Total Operating Expenses 


P Preliminary. 

' Data not available for Alaskan airlines in 1938 
and 1946. All Cargo airlines began opera- 
tions in fourth quarter of 1949. Local Service 
operations initiated in 1945. Helicopter op- 
erations started in 1947. 


220,449 


141,354 


47,097 
108,131 
105,847 

61,539 
322,614 

79,161 


763,578 


307,419 


209,791 


69,450 
147,290 
146,402 

81,322 
444,464 

98,249 


1,059,923 


358,122 


227,179 


76,401 
164,422 
166,454 

89,337 
496,614 
123,774 


1,205,689 


1954 


391,784 


237,599 


84,114 
178,384 
181,019 

96,285 
539,802 
142,961 


1,312,146 


449,554 


278,388 


103,762 
198,107 
210,872 
109,228 
621,969 
139,329 


1,490,776 


121,242 
227,614 
248,795 
125,344 
722,995 


149,168 


652,896 


387,455 


137,108 
322,295 
241,305 

92,055 
798,387 


212,601 


1,742,072" 2,051,339 


* Detailed expense breakdown not available 


1938 


* Total is greater than sum of individual expense 
categories since segregation of expenses was 
not reported by some of the carriers. 
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SUMMARY OF PROFIT OR LOSS 


U. S. Scheduled Airline Industry 
(For Selected Years, In Thousands of Dollars) 


THIS TABLE SHOWS THE AMOUNT OF DOLLARS THE AIRLINES WERE ABLE TO KEEP 
FOR PURCHASE OF NEW AIRCRAFT AND PAYMENT OF DIVIDENDS TO STOCKHOLDERS 
IT ALSO SHOWS THESE DOLLARS AS A PER CENT OF SALES AND THE RATIO OF TOTAL 
RETURN TO INVESTMENT 


1938 1946 1948 1950 1952 1953 1954 1955 1956 


Domestic Trunk Airlines 

42,251 311,893 413,353 524,109 768.015 878,793 978,218 1,133,348 1,262,831 1,419,272 
43,317 317,121 411,278 461,538 672,892 790,421 878,759 1,010,069 1,162,230 1,377,871 
Net Operating Income (1,066) (5,228) 2,075 62,571 95,123 88,372 99,459 123,279 10040! 41,42) 


Total Operating Revenues $ 
$ 
$ 
Interest on Long-Term Debt $ NA. N.A. 4,246 4,331 5,162 6,555 6,808 6,540 9,964 16,201 
$ 
$ 
$ 


Total Operating Expenses 


N.A, N.A. 758 1,065 12,853 14,187 9,509 16,388 23,917 24,372 
N.A. (513) 3,583 28,940 49,280 47,624 50,670 70,024 56 842 23 045 
N.A. (5.627) (4,996) 30,365 53,534 48,380 51,490 63,103 57,712 26 54 


Net Other Non-Operating Income 
Income Taxes 
Net Profit or Loss 


Rate of Return on Investment’ (°%,) 14.1 11.5 11.2 118 4 48 
Profit Margin on Sales’ (°/,) $ 7.0 5.5 5.3 56 45 9 


Local Service Airlines’ 


Total Operating Revenues 1,931 15,921 49,358 54,715 82,018 
Total Operating Expenses 2,060 15,578 50,903 53,105 82,711 
Net Operating Income (129) 343 (1,545) 1,610 (693) 
Interest on Long-Term Debt N.A. 97 252 145 224 
Net Other Non-Operating Income A. (732) (283) (252) (105) 


Income Taxes 12 94 (47) 255 7 
Net Profit or Loss (257) (580) (2,033) 958 (1,030) 


Rate of Return on Investment’ (%) 
Profit Margin on Sales’ (%) 


Territorial Airlines 


Total Operating Revenues 5,213 
Total Operating Expenses 5,286 
Net Operating Income (73) 274 
Interest on Long-Term Debt A, A. | 5 
Net Other Non-Operating Income A. " (61) (15) 
Income Taxes . 3 88 


Net Profit or Loss . (138) 166 


Rate of Return on Investment’ (%/,) 5.7 
Profit Margin on Sales’ (%) 2.7 


Helicopter Airlines’ 


Total Operating Revenues 3,070 3,355 
Total Operating Expenses 2,638 2,955 
Net Operating Income 432 400 
Interest on Long-Term Debt it i 
Net Other Non-Operating Income (68) 155 
Income Taxes a 165 202 
Net Profit or Loss 188 342 


Rate of Return on Investment’ (°%,) ; ; 6.0 10.0 
Profit Margin on Sales’ (%) A 6.1 10.2 


See Footnotes at Bottom of Page 23 
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Summary of Profit or Loss 
(continued) 


International and 
Overseas Airlines 


15,153 
14,303 
850 


Totel Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Interest on Long-Term Debt 

Net Other Non-Operating Income N.A. 
N.A. 


N.A. 


Income Taxes 
Net Profit or Loss 


Rate of Return on Investment’ (°%/,) 
Profit Margin on Sales’ (%/) 


Alaskan Airlines’ 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Interest on Long-Term Debt 

Net Other Non-Operating Income 
Income Taxes 

Net Profit or Loss 


Rate of Return on Investment’ (°%,) 
Profit Margin on Sales’ (%) 


All Cargo Airlines’ 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Interest on Long-Term Debt 

Net Other Non-Operating Income 
Income Taxes 

Net Profit or Loss 


Rate of Return on Investment’ (°%,) 
Profit Margin on Sales’ (°%) 


CONSOLIDATED INDUSTRY 


57,998 
58,165 


Total Operating Revenues 

Total Operating Expenses. 

Net Operating Income 

Interest on Long-Term Debt. 

Net Other Non-Operating Income 
NLA. 
NLA. 


Income Toxes.................. 
Net Profit or Loss 


$ 
$ 
$ 
$ 
$ 
$ 
$ 


Rate of Return on Investment * (%) 
Profit Margin on Sales > (%) 


N.A. 


(167) 
N.A. 
N.A, 


1946 


146,754 
139,843 
6,911 
N.A. 
N.A. 
2,634 
(4,353) 


463,959 
462,061 


1,898 

N.A. 
N.A, 

2,275 
(10,086) 


1948 


249,234 
235,287 
13,947 
797 

(4,370) 
2,415 
6,365 


691,879 
674,992 
16,887 
5,173 
(4,440) 
6,202 
1,072 


1950 


260,131 
248,323 
11,808 
2,524 
4,347 
3,623 
10,008 


9,438 
9,703 
(265) 
35 
(96) 
37 
(433) 


12,361 
10,790 
1,571 


224 
591 
1,204 


839,920 
763,578 
76,342 
6,977 
4,695 
33,592 
40,468 


1952 


314,918 
304,267 
10,651 
1,816 
5,545 
6,651 
7,729 


49 
2.5 


15,961 

16,328 
(367) 

90 

379 

373 
(451) 


17,047 
15,917 
1,130 
154 
1,423 
709 
1,690 


16.7 
9.9 


1,165,612 
1,059,923 
105,689 
7,388 
21,073 
57,273 
62,101 


10.9 
5.3 


1953 


337,286 
317,907 
19,379 
2,359 
6,373 
10,865 
12,528 


7.0 
3.7 


1,313,284 
1,205,689 
107,595 
9,695 
24,074 
59,929 
62,045 


9.9 
47 


1954 


358,849 
332,686 
26,163 
2,689 
6,250 
12,924 
16,800 


8.8 
4.7 


16,959 
19,773 
(2,814) 
405 
(185) 
(1,624) 
(1,780) 


1955 


384,304 
365,604 
18,700 
1,700 
6,754 
10,320 
13,434 


6.3 
3.5 


27,035 
26,343 
692 
561 
1,132 
80 
1,183 


9.4 
44 


1,437,805 1,634,930 
1,312,146 1,490,776 


125,659 
10,287 
15,344 
62,594 
68,122 


10.0 
47 


144,154 
9,213 
25,236 
81,452 
78,725 


10.0 
4.8 


1956 


452,665 
419,541 
33,124 
3,000 
8,169 
17,792 
20,50! 


8.2 
45 


29,352 
27,166 
2,186 
222 
(98 
870 
99% 


15.1 
3.4 


52,860 
53,879 
(1,019 
488 
4,539 
1,210 
1,822 


7.0 
3.4 


1,876,561 
1,742,072 
134,489 
14,170 
36,556 
76,672 
80,203 


8.8 
4.3 


1957 P 


487,822 
460,745 
27,077 
4,882 
9,947 
13,474 
18,668 


7.6 
3.8 


26,234 
26,553 
(319) 

362 

} 573 
470 
(578) 


87,668 
90,311 

) (2,643) 
1,526 
1,632 
1,280 
(1,257) 


0.5 


2,116,380 
2,051,339 
65,041 
23,368 
36,489 
38,245 
42,477 


5.1 
2.0 


N.A. Not Available. 

' Data not available for Alaskan airlines in 1938 
and 1946. All Cargo airlines began operations in 
fourth quarter of 1949. Local Service operations 
initiated in 1945. Helicopter operations started 
in 1947. 

() Denotes reverse item. 


> Net income before interest and after taxes as 
percent of average net worth and long term 
debt. 

* Profit as percent of revenues. 

P Preliminary. 
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ASSETS, LIABILITIES AND STOCKHOLDERS’ EQUITY 


U. S. Scheduled Airline Industry 


(For Selected Years, In Thousands of Dollars) 


THIS TABLE SHOWS THE FINANCIAL SITUATION 
OF THE SCHEDULED AIRLINES 





Domestic Trunk Airlines‘ 


\ 


Current Assets 152,382 204,018 358,375 439,827 392,408 
Investments and Special Funds 51,140 60,080 36,818 146,147 139,140 
Flight Equipment 176,453 374,803 782,816 097,044 283,959 
Reserve for Depreciation and Maintenance 58,569 173,183 394,292 553,793 612,018 
Ground Property and Equipment 46,636 94,476 143,166 180,613 197,051 
Reserve for Depreciation 16,042 40,947 68,926 89,217 98,247 
Other Property 19,648 5,736 16,131 41,359 40,282 
Deferred Charges 15,323 16,361 9,211 13,264 25,036 

Other Assets 129 1,195 1,217 6,308 
Total Assets 387,100 542,539 884,516 281,552 367,611 


Lia lities and Equ ty 


105,661 130,107 241,942 333,876 303,139 
89,837 135,842 185,093 324,071 360,687 
260 1,169 
1,139 3,971 5,796 10,490 
9,298 17,327 12,533 37,646 52,127 
40,000 60,499 71,000 16,592 15,960 
52,897 62,970 68,360 88,555 107,391 
46,990 64,644 91,845 178,058 212,255 
41,018 67,179 207,947 291,872 315,182 
180,905 255,292 439,152 575,469 650,489 
387,100 542,539 884,516 281,552 1,367,611 


Current Liabilities 

Long Term Debt 

Other Non-current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-in Capital 

Retained Earnings 

Stockholders’ Equity—Net 
Total Liabilities and Equity 


Pi AAA AAA AA OH 


Local Service Airlines 


Asse 


Current Assets 
Investments and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


11,927 
559 
17,693 
9,873 
4,763 
2,432 
404 
1,018 
14 
24,073 


PFAA AA AO OH 


Liabilities and Equ ty 


1,988 6,527 10,666 17,431 20,007 
500 1,485 1,931 7,800 8,408 
179 


Current Liabilities 

Long Term Debt 

Other Non-current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-in Capital 

Retained Earnings 

Stockholders’ Equity—Net 
Total Liabilities and Equity 


52 287 616 1,138 

236 148 42 303 194 
440 300 920 163 

1,409 6,500 6,420 5,871 6,775 
2,785 4,193 4,654 4,894 4,975 
(532) (2,814) (556) (429) (1,733) 
3,662 8,319 10,818 11,253 10,068 
6,438 16,766 24,073 37,925 38,856 


PAAAFAAAE OOH 


. PAA reported net property and equipment only. Note: Owing to a change in the reporting requirements, ef- 

: Property and equipment not segregated from flight fective January |, 1957, data for 1957 are not strictly 
equipment. 

. Other non-current liabilities not segregated from long- . 
term debt. been alined so as to make them generally comparable. 


comparable with other years. However, the data have 


. Balance sheet data for domestic trunk airlines reflects 
international as well as domestic operations. 
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Assets, Liabilities and 
Stockholders’ Equity 


i¢ 


Territorial Airlines 
lisse 
Current Assets 
nvestment and Special Funds 
F ght Ecou pment 
Reserve for Depreciation and Maintenance 
Sround Property and Equipment 
Reserve for Depreciation 
Other P operty 
Deferred Charges 
Other Assets 
Total Assets 





PAAAAAAAAA 


Current Liabilities 

Long-Term Debt 

Other Non-Current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-In Capital 

Retained Earnings 

Stockholders’ Equity—Net 
Total Liabilities and Equity 


PRAAAFAAAASA 


Helicopter Airlines 


4 r 
i é 


2 
oO 
4 


Current Assets 
Investment and Special Funds 
Fl ght Eq pment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


4b 


Woe @n u 
40 


if uwo 


10 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


abilities and Eauit 


Current Liabilities 

Long-Term Debt 

Other Non-Current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-In Capital 

Retained Earnings 

Stockholders’ Equity—Net 
Total Liabilities and Equity 


PFAAA AAA AACA 


International and 
Overseas Airlines‘ 


| net 
Current Assets 
Investment and Special Funds 
ght Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


100,188 111,560 
21,274 37,987 
194,286 265,785 
91,398 114,074 
27,763 31,813 
16,751 18,614 

2,487 2,450 

4,689 4 440 


~WOOWO Wb 
4 oO 


mk nN — wD 


242,538 321,347 


PAAAAA AAA 


Intery 





Assets, Liabilities and 
Stockholders’ Equity 


(¢ } 


International and Overseas Airlines 
Liabilitic and Cap tal 


39,401 52,647 81,624 92,352 97,703 
41,250 29,575 83,406 85,351 

69,308 224 2,723 

16,999 5,784 3,706 3,584 

10,660 19,803 4,089 6,058 6,102 

150 150 

16,515 10,910 13,747 13,792 13,802 

21,518 62,829 63,120 63,460 63,529 

12,805 25,655 47,261 59,119 63,591 

50,988 99,415 123,544 135,947 140,498 

187,356 219,123 242,538 321,347 332,377 


Current Liabilities 

Long-Term Debt 

Other Non-Current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-In Capital 

Total Retained Earnings 

Stockholders’ Equity—Ne+ 
Total Liabilities and Capital 





PAYA NWO Ae 


Alaskan Airlines' 
j ets 


Current Assets 


Investment and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserva for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


PAAAW 41° AACA 


ahilities and Equ f 


3,471 


Current Liabilities 
1,420 


Long-Term Debt 
Other Non-Current Liabilities 
Operating Reserves 
Deferred Credits 
Preferred Stock 
Common Stock 
Other Paid-In Capital 
Retained Earnings 
Stockholders’ Equity—Net 
Total Liabilities and Equity 


371 
157 


2,886 
3,588 
(1,612) 
4,862 

10,281 


PAAAA AAA AAA 


All Cargo Airlines 
1 ets 


Current Assets 
Investment and Special Fund 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


PAAAPAAAAA LA 


abilities and Equity 


5,594 


Current Liabilities 
7,262 


Long-Term Debt 
Other Non-Current Liabilities 
Operating Reserves 
Deferred Credits 
Preferred Stock 
Common Stock 
Other Paid-In Capital 
Retained Earnings 
Stockholders’ Equity—Net 
Total Liabilities and Equity 


1,598 
52 

992 
5,117 
2,352 
912 
9,373 
23,879 


PAAAA AYA OH 


See Footnotes at Bottom of Paae ph 


page 26 Air Transport Facts and Fiaure 8, 1958 








Assets, Liabilities and 
Stockholders’ Equity 


ontinued) 


Consolidated Industry 


isset 


Current Assets 
Investment and Special Funds 
Flight Equipment 

Reserve for Depreciation and Maintenance 
Ground Property and Equipment 

Reserve for Depreciation 
Other Property 
Deferred Charges 
Other Assets 

Total Assets 


iabilities and Eq 


Current Liabilities 

Long-Term Debt 

Other Non-Current Liabilities 

Operating Reserves 

Deferred Credits 

Preferred Stock 

Common Stock 

Other Paid-in Capital 

Retained Earnings 

Stockholders’ Equity—Net 
Total Liabilities and Equity 


y ’ ; > 
See Footnotes at Bottom of Paae 24 


DOMESTIC 


Pullman and Air Travel 

Rail Pullman (Class |)' 

Air—First Class’ 

Air—Coach’ 

Total Air 

Pullman and Air Combined 

°%, Airline of Combined Total 
Other Common Carriers 


Rail Coach (Class |, II, II)? 
Intercity Motor Bus (Class |, Il, tll)* 
Total 


Total Common Carrier 

% Airline of Common Carrier 
Private Intercity Automobile 

Total Common and Auto Carrier 
% Airline of Total Intercity Travel 


Passenger Miles per Capita 


1938-1954 from Railroad Transportation 
1955-1956 from Transport 


12/56 AAR, p. 19 
Economics May 1957, p. 14 


2? 1938 CAB Annual Airline 
1938-44 Revised to Airport to Airport Mile 
ages, 1946-1952 CAB Handbook 
CAB Monthly Report Air Carrier Traffic 


Statistics, 


1953-56 


486,508 
59,113 
1,031,693 
510,761 
182,913 
91,396 
19,318 
15,662 
1,414 
1,194,464 


253,068 
71,839 
240,191 
74,892 
62,746 
23,450 
28,804 
24,713 
319 
583,338 


316,009 
69,969 
528,859 
239,803 
123,536 
55,408 
7,508 
44,933 
1,985 
797,588 


VYFYFYFHAYReYYRY 


345,422 
227,210 


196,485 
180,594 
224 
10,738 
37,470 
61,493 
89,742 
138,133 
82,838 
372,077 
797,588 


8,547 
4,760 
122 
253 
1,473 
630 
30,178 
22,668 
(3,295) 
50,431 
65,586 


147,699 
90,420 
69,568 
18,205 
20,267 
40,150 
71,753 
71,653 
53,623 

237,179 

583,338 


12,135 
16,888 
72,548 
99,854 
167,687 
253,304 
592,809 
1,194,464 


FAFA A AE AE AY 


INTERCITY PASSENGER MILE MARKET 
(For Selected Years. In Millions) 


1938 1946 1948 1950 1952 


7,950 
10,970 
3,718 
14,688 
22,638 
64.88 


11,015 9,338 
5,905 6,898 

5 1,057 
5,910 7,955 
16,925 17,293 
34.92 46.00 


9,504 
10,105 
2,356 
12,461 
21,965 
56.73 


7,354 
457 


19,801 
5,910 


5.910 
25,711 
22.99 


457 
7,811 
5.85 


18.979 
19,634 
38,613 


17,710 
16,934 
34,644 


17,473 
21,254 
38,727 


19,781 
21,223 
41,004 


24,360 
23,529 
47,889 


10,240 
8,800° 
19,040 


39,119 
26,293 
65,412 


91,123 
6.49 


26,851 64,814 56020 62,969 61,251 58,190 


1.70 9.12 14.20 19.79 23.98 28.69 


226,279 253,570 
253,130 344,693 
18 1.71 


548,763 
606,953 
2.75 


287,400 402,843 495.547 529,194 


352,214 
1.68 


458,863 558,516 
2.23 


3,568 


590,445 


1.73 2.49 


1,950 2,461 2,411 3,045 3,730 3,765 


* 1950-1956 
1956, October 
915 


> Rail Coach Class |. Same as No. | 
Excludes commutation. Rail Coach Class 
1) & U. 1938-56 Statistics of Railways of 
United States, ICC 


* 1946-1956 from 
December 1957, p 


1957 


. . 
Transport Economics Based on 


7 Preliminary 


585,800 
645,872 


Transport E 


mid-year 
mate by Census Bureau 


598,161 
203,653 
441,535 
699,797 
228,940 
115,465 
51,017 
22,761 
6,758 
737,563 


471,385 
437,969 


17,885 
46,463 
18,953 
120,916 
267,630 
356,394 
763,861 
1,737,563 1 


6,275 
14,202 
8,074 
22,276 
28,551 
78.02 


17,105 
16,409” 
33,514 


17,329 
16,562 
33,89! 
60,072 62,065 
32.86 35.89 
617,700 
679,765 
3.06 3.28 


3,931 4,064 


5 


from 
ICC Docket M-C-550 not comparable 
with 1950-57 Data 


1938-48 


population 


® Partially Estimate 


557,334 
190,661 


,683,304 


785,706 
248,725 
127,463 
48,665 
37,548 


853,068 


456,457 
487,992 
4,837 


61,564 

17,728 
141,275 
303,668 
380,655 
842,218 
853,068 


5,349 
15,740 
9,510 
25,250 
30,599 
82.52 


16,365 
16,023 
32,388 


62,987 
40.09 
655,400 
718,387 
3.51 
4,218 


May 
Exhibit 


esti 





REVENUE PASSENGERS CARRIED 


U. S. Scheduled Airline Industry 


(Fo Selected Years, In Thousands of Pass¢ ngers) 


1938 1946 1948 1950 1955 1956 1957° 





Domestic Trunk Airlines 1,168 11,890 12,324 15,978 34,511 37,598 40,275 
Local Service Airlines 25 426 969 2,897 3,453 3,949 
Territorial Airlines 299 418 477 591 627 589 
Helicopter Airlines 29 62 152 
International and Overseas Airlines 

Alaskan Airlines itt 144 194 264 315 

TOTAL SCHEDULED AIRLINE INDUSTRY 1,306 13,255 14,652 19,243 27,566 


41,623 45,943 


Alaskan data for 1948 thru 1950 includes charter flights. Data prior to 1948 not available. 
* Passengers reported on a different basis for 1957 from prior years, hence data not entirely comparable with prior years 


AVERAGE REVENUE PER PASSENGER MILE 


Intercity Common Carriers 
(For Selected Years. In Cents per Mile) 


Domestic Scheduled Airlines 
Coach or Tourist 


All Services 


International Scheduled Airlines 
Coach or Tourist 


All Services 


Railroads, Class I 
First Class’ 
Coach 


Intercity Motor Busses ‘ ‘ ‘ 1.88 2.02 2.05 


' Trunk airlines. 

? Partly estimated. 

* Does not include payments to Pullman Company for 
seat, berth, etc. 
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* 1939—first year available. 

N.A. Not available 

Note: Average passenger fare is derived by dividing 
passenger revenue by passenger miles 





AIRCRAFT OWNED 


By U. S. Scheduled Airline Industry 
(Fo Selected Y< ars) 


THIS TABLE SHOWS HOW THE SIZE AND TYPE OF AIRCRAFT USED 
BY THE SCHEDULED AIRLINES HAS IMPROVED OVER THE YEARS 


Aircraft Type 





Boeing: 247D, 307B 
377 
Convair: 240 
340 
440 
Curtiss: C46 
Douglas: pre DC-3 
DC-3 
DC-4 
DC-6 
DC-7 
Lockheed: Electra 
Lodestar 
Other early models 
Constellation 
Super Constellation 


130 
202 
404 


Sikorsky: (series) 
Vickers: Viscount 
Other 

Total Fixed Wing 


Helicopters: 
Bell 
Sikorsky 


Total Helicopters 


AIRCRAFT ON ORDER 


U. S. Scheduled Airlines 


(As of January 1, 1958) 


THIS TABLE SHOWS HOW THE SCHEDULED AIRLINES WILL CONTINUE TO ADD NEW 
AND FASTER AIRCRAFT TO INSURE IMPROVED SERVICE FOR THEIR CUSTOMERS 


Aircraft Type Total on Order Year of Delivery 


Jet: 1959 
Boeing 707 70 55 
Boeing 720 it 
Convair 880 49 2 
Douglas DC-8 100 13 


Prop Jet: 
Bristol Britannia 
Fairchild Friendship 
Lockheed Electra 
Vickers Viscount 


Piston: 
Douglas DC-6A, B 
Dougias DC-7 
Lockheed 1049H 


Helicopter: 
Vertol 44B 
S-58C . 
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COMPARATIVE TRANSPORT SAFETY RECORD 


Passenger Fatality Rate per 100,000,000 Passenger Miles 


(For Selected Years) 


1952 


Domestic Scheduled Airlines 
Fatalities 
Rate 


International and Oversees 
Scheduled Airlines 
Fatalities 


20 94 2 2 


7 
Rate ° 1.02 : 2.98 06 .04 


Motor Buses 
Fatalities 140 120 100 70 100 


Rate ; 0.19 18 17 16 13 ° 19 


Railroad Passenger Trains 
Fatalities 79 115 52 184 14 50 23 19 


Rate 0.36 0.18 A3 58 04 16 .08 07 


Passenger Autos and Taxis 
Fatalities 16,000 15,400 15,200 17,600 22,600 23,500 22,500 24,700 


Rate 3.9 2.5 2.1 2.2 2.8 2.9 2.6 2.7 


' Alaska data not included prior to 1948. > Preliminary 
? Motor Bus statistics included in Passenger Autos and Taxis. n.a. Not Available 


COMPARISON OF RAIL AND AIR FARES WITH TRAVEL TIMES 


FARES TIME 
First Class' 
CITY—PAIR Rail Air Rail Air 


Boston—New York ? 9.42 13.65 16.60 55 
Detroit—Boston 29.56 42.30 54.28° 2:25 
Chicago—New York 35.55 47.95 61.72 2:25 
New York—Miami 42.92 80.80 77.66 3:50 
New York—Washington 5 8.78 16.00 18.46 1:00 
Los Angeles—New York 89.87 166.25 16.60 7:42 
Philadel phia—Atlanta 24.41 48.10 43.75 2:38 
Chicago—Washington 30.00 40.35 52.98 2:05 
Washington—New Orleans ; 34.49 67.55 61.59 3:11 
Atlanta—Chicago 22.03 43.75 40.01 2:27 
24.99 53.45 44.84 2:28 
36.46 68.10 73.95 3:25 


Atlanta—Dallas 

Cincinnati—Miami 
Cincinnati—Pittsburgh . 12.02 20.45 23.18 1:18 
Chicago—Houston 32.97 71.35 59.67 4:15 
Chicago—St. Louis . 5.80 18.25 17.06 1:13 
Los Angeles—Chicago . 85.56 120.35 109.76 5:25 
St. Louis—New Orleans : 19.43 42.85 36.41 2:45 
Chicago—Kansas City 12.66 28.20 24.02 1:35 
Denver—Dallas : 23.03 50.00 42.4| 4:45 
Denver—San Francisco . 37.63 68.75 70.38 3:15 
Dallas—San Francisco 3 50.65 102.85 91.06 4:45 
St. Louis—Los Angeles 56.18 109.15 101.77 4:55 
St. Louis—Phoenix . 47.68 89.40 86.49 5:17 
Los Angeles—San Francisco 14.35 23.95 25.90 1:32 
Portland—Seattle : 6.05 10.75 12.86 44 


Salt Lake City—Portland 24.39 45.30 45.61 4:01 


Rail fare includes price of lower berth. * Night coach, all other air-coach fares are day-coach rates 


* Roomette, where no berth charge is shown on timetable 
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CLASSES OF UNITED STATES COMMERCIAL AIR CARRIERS 


At the present time there are seven recognized classes of air carriers in the air transport industry of the United States. 
This classification is used by the Civil Aeronautics Board in connection with the economic regulation of the industry and 
under the Civil Aeronautics Act is based largely on the scope of operations authorized or allowed by that Act. Classes 


One to Six have certificates of convenience and necessity and conduct regularly scheduled services 


The Domestic Trunk Lines include those carriers which presently have permanent operating rights within 
tinental United States. These rights derive largely from operations by present or predecessor companies antedat 
Civil Aeronautics Act of 1938 which granted them “grandfather rights.” There are currently twelve trunk lines, 


which operate high-density traffic routes between the principal traffic centers of the United States 


American Continental National Trans World 
Braniff Delta Northeast United 
Capital Fastern Northwest Western 


The Domestic Local Service Lines have, with one exception, been certificated since 1945. These carriers operate routes 
of lesser traffic density between the smaller traffic centers and between these centers and principal centers. The thirteen 


local service lines in 1957 were: 


Allegheny Lake Central Ozark Southert 
Bonanza Mohawk Pacific Trans Texas 
Central North Central Piedmont West Coast 
Frontier 


The International and Overseas Lines include all U. S. flag air carriers operating between the United States and 
foreign countries other than Canada. Some of these carriers conduct operations between foreign countries and some are 
extensions of domestic trunk lines into Mexico and the Caribbean. 


Alaska Fastern Pan American Trans Caribbean 2 


American Mackey 2 Pan American-Grace Trans World 
Braniff National Resort! 2 U.M.C.A 
Caribbean Atlantic Northwest Samoan * United 
Delta Pacific Northern South Pacific 2 3 Western 


The Territorial Lines include two groups of carriers. The Insular Lines operate in the U. S. Island possessions in the 
Pacific and the Caribbean and the Alaskan Lines operate between the U. S. and Alaska and within Alaska 


INSULAR LINES ALASKAN LINES 
Operating between the U. S. and Alaska Operators within Alaska 
Hawaiian Alaska 4 Pacific Northern 4 Alaska Howard J. Mays 2 
Trans-Pacific Northwest ® Pan American 5 Alaska Coastal Northern Consolidated 
Bristol Bay = 3 Pacific Northern 
Cordova Pan American 


Ellis Reeve Aleutian 
Wien 


The Helicopter Airmail Lines presently operate between airports, central post offices, and suburbs in New York, 
Chicago and Los Angeles. Originally certificated as exclusive mail carriers they now fly passengers, air freight and air 
express. These carriers hold temporary certificates and are considered to be experimental in nature 


Chicago Helicopter Airways Los Angeles Airways New York Airways 


6. The All Cargo Lines operate under temporary certificates authorizing scheduled cargo flights between designated areas 
in the U. S., and in one case to the Caribbean and in another to Europe. 


AAXICO Flying Tigers Seaboard & Western 
Aerovias Sud Americana Riddle Slick 


7. Non-Certificated Air Carriers include a diversified group of operators who, with the exception of the air taxi operators 
and air freight forwarders, are not authorized to engage in regularly scheduled service. They are described in the CAB 


1954 Annual Report as follows 

Operators of various types of air services have been authorized by the Board through the exemption process, rather than 
through the requirement that a certificate of convenience and necessity be obtained. As of December 31, 1957 this group 
includes 


Supplemental and irregular transport carriers 


Air freight forwarders 


1 Certificated cruise carrier. 3 Not operating. 
2 Certificated non-mail carriers. 4 Statistical data of these carriers are included 
1 2 3 Statistical data of these carriers are not included in the with Alaskan Airlines 
statistical tables. 5 Statistical data of these carriers are included 
with International and Overseas Airlines. 
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AAXICO Airlines, Howard J. Korth, Pres., P. O. Box 875, Miami Int'l Airport Branch, Miami, Florida, 

Alaska Airlines, Chas. F. Willis, Pres., 2320 Sixth Avenue, Seattle 1, Washington 

Alaska Coastal Airlines, O. F. Benecke, Co-Manager, 2 Marine Way, Juneau, Alaska 

Allegheny Airlines, Leslie O. Barnes, Pres., Washington National Airport, Washington 1, D. C. 

American Airlines, C. R. Smith, President, 100 Park Avenue, New York 17, New York 

Bonanza Air Lines, Edmund Converse, Pres., McCarran Field, P. O. Box 391, Las Vegas, Nevada 

Braniff Int'l Airways, C. E. Beard, Pres., Love Field, Dallas 35, Texas 

‘Canadian Pacific Airlines, G. W. G. McConachie, Pres., Sea Island Airport, Vancouver AMF, B. C., Canada 

Capital Airlines, J]. H. Carmichael, Chairman of the Board, Washington National Airport, Washington 1, D. C. 

‘Caribbean Atlantic Airlines, Dionisio Trigo, Pres., P. O. Box 6035, Loiza Street Station, Santurce, Puerto Rico 

Central Airlines, Keith Kable, Pres., Meacham Field, Fort Worth 7, Texas 

Chicago Helicopter Airways, John S. Gleason, President & Treasurer, 5240 W. 63rd Street, Chicago 38, Lllinois 

Continental Air Lines, Robert F. Six, Pres., P. O. Box 9063, Denver 16, Colorado 

Cordova Airlines, Merle K. Smith, President G Gen. Mer., P. O. Box 6203, Anchorage, Alaska 

Delta Air Lines, C. E. Woolman, Pres. & Gen. Mer., Atlanta Airport, Atlanta, Georgia 

Eastern Air Lines, E. V. Rickenbacker, Chairman of the Board & Gen. Mer., 10 Rockefeller Plaza, New York 20, New York 

Ellis Air Lines, R. E. Ellis, Pres., P. O. Box 1059, Ketchikan, Alaska 

The Flying Tiger Line, Robert W. Prescott, Pres., Lockheed Air Terminal, Burbank, California 

Frontier Airlines, C. A. Myhre, Pres., Stapleton Airfield, Denver 7, Colorado 

*Hawaiian Airlines, A. D. Lewis, Pres., Honolulu International Airport, Honolulu 17, T. H. 

Lake Central Airlines, Gwin Hicks, Pres., Weir Cook Municipal Airport, Indianapolis 44, Indiana 

Los Angeles Airways, C. M. Belinn, Pres., Box 45155, Airport Sta., Los Angeles 45, California 

Mackey Airlines, Joseph C. Mackey, Pres., Broward County Int'l Airport, Ft. Lauderdale, Florida 

Mohawk Airlines, Robert E. Peach, Pres., Oneida County Airport, Utica, New York 

National Airlines, G. T. Baker, Pres., P. O. Box NAL, Int'l Airport Branch, Miami 48, Florida 

New York Airways, Robert L. Cummings, Jr., Pres., P. O. Box 426, LaGuardia Airport Station, Flushing 71, New York 

North Central Airlines, Hal N. Carr, Pres., 6201 34th Ave., South Minneapolis 23, Minn. 

Northeast Airlines, George E. Gardner, Chairman of the Board, Logan Int'l Airport, E. Boston 28, Mass. 

Northern Consolidated Airlines, Raymond I. Petersen, Pres. & Gen. Mer., 414 Fourth Avenue, Anchorage, Alaska 

Northwest Airlines, D. W. Nyrop, Pres., 1885 University Avenue, St. Paul 1, Minnesota 

Ozark Air Lines, Laddie H. D. Hamilton, Pres., Box 6007, Lambert Field, St. Louis 21, Missouri 

Pacific Air Lines, inc., John H. Connelly, Pres., San Francisco International Airport, San Francisco, California 

Pacific Northern Airlines, A. G. Woodley, President, 1626 Exchange Building, Seattle 4, Washington 

Pan American-Grece Airways, Andrew B. Shea, Pres., 135 E. 42nd Street, New York 17, New York 

Pan American World Airways, /. T. Trippe, Pres., 135 E. 42nd Street, New York 17, New York 

Piedmont Airlines, T. H. Davis, President, Smith Reynolds Airport, Winston-Salem 1, N. C. 

Reeve Aleutian Airways, Robert C. Reeve, Pres. G Supt. Operations, 420 D Street, Box 559, Anchorage, Alaska 

Resort Airlines, Harold L. Graham, Jr., Pres., Suite 326, 1346 Connecticut Ave., N. W., Washington 6, D. C. 

Riddle Airlines, John Paul Riddle, Chairman of the Board, P. O. Box 535, Miami International Airport Branch, Miami 48, Florida 

Seaboard & Western Airlines, Raymond A. Norden, Pres., 80 Broad Street, New York 4, New York 

Southern Airways, Frank W’. Hulse, Pres., 1140 Brown-Marx Building, Birmingham, Alabama 

*Trans-Canada Air Lines, W. Gordon Wood, Vice President-Traffic, Room 422, International Aviation Bldg., 1080 University 
Street, Montreal 3, Quebec, Canada 

Trans Caribbean Airways, Inc., O. Roy Chalk, Pres., 200 W. 57th Street, New York 19, New York 

Trans Texas Airways, R. E. McKaughan, Pres., 1221 Commerce Building, Houston 2, Texas 

Trans World Airlines, Warren Lee Pierson, Chairman of the Board, 806 Connecticut Avenue, Washington 6, D. C, 

United Air Lines, W’. A. Patterson, Pres., 5959 S. Cicero Avenue, Chicago 38, Illinois 

West Coast Airlines, Nick Bez, Pres., Boeing Field, Seatile 8, Washington 

Western Air Lines, T. C. Drinkwater, Pres., 6060 Avion Drive, Los Angeles 45, California 

Wien Alaska Airlines, Sigurd Wien, President G General Manager, Box 649, Fairbanks, Alaska 








*Associate Member 
AIR TRANSPORT ASSOCIATION OF AMERICA 


U.S.A. 1000 CONNECTICUT AVE., N.W., WASHINGTON 6, D. C. 





His head-and heart-are 4 miles up 


...even when his feet are on the ground! 


His name is Lionel Olivier Casse. His job: Supervisor 
of Flight Personnel of the Air France fleet. He spends 
most of his time in the air, checking pilots and flight 
personnel. And even when he’s back on the ground, 
his head—and heart—are still 4 miles up. 

Lionel Casse is a mah who knows fliers—and flying 
—like the back of his hand. He joined Air France as a 
pilot in 1938, and to date has logged over 12,000 hours 





of flying. He’s at home behind the controls of a 
Constellation, Caravelle, Super Starliner—and the new 
Boeing 707 Intercontinental jet. 

Like all Air France personnel, Lionel Casse was hand- 
picked for his intelligence and skill. He’s one more 
reason you can fly Air France with confidence! 

AIR FRANCE /WORLD’S LARGEST AIRLINE... every 3 minutes an 


Air France airliner arrives or departs somewhere in the world! 
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DOUGLAS DC-8 jetliner in final production phase. Speed brake behind wing root will be installed on first test model only. 


Douglas Uses Extra Time to Refine DC-8 


By Russell Hawkes 


Santa Monica—Faced with competi 
tion which is first on the scene, Doug 
las Aircraft Co.’s DC-8 is the product 
of carefully planned exploitation of ad- 
vantages in being second and a ground 
test program which Douglas engineers 
believe to be unprecedented in scale 
and thoroughness. 

Douglas says chief advantage in being 
second is the opportunity to build a 
newer airplane with later concepts in 
the basic design. It is recognized by 
every manufacturer competing in the 
turbine-powered transport field, as evi 
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—— 
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JETLINER fuselage and wing are mated. DC-8 has fewer cabin windows than other jets; 


denced by hesitation to freeze designs 
until the last minute and willingness to 
design modified versions at the first 
opportunity. Optimistic Douglas tech- 
nicians point out that the DC-3, the 
definitive example of success, was not 
the first of its class to see service 

In sales, lack of a flying prototype 
lias been a disadvantage, but the market 
for the DC-8 has been buoyed by 
Douglas’ reputation for success and its 
far-flung customer service network. Un 
avoidable complexity of modern aircraft 
and the high cost of down time have 
made the Douglas service system a key 
factor in the sales competition and 


engineers feel additional window use does not justify fail-safe weight. 
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have made world-wide logistic support 
for the customer-airline a priority target 
for transport builders. 

Until now, delivery dates have been 
the most important single factor in 
determining which airplane an_ airline 
will buy. This can be demonstrated by 
a month-by-month comparison of the 
increase in backlog of Douglas and 
Boeing Airplane Co., the two most suc 
cessful competitors in the pure jet field. 
Record shows that it becomes increas 
ingly difficult for one to get an order 
when past successes make it impossible 
to promise delivery as early as the op 
position. When one airline buys jets, 
lines which compete along the same 
routes are compelled to buy and must 
have delivery at the earliest possible 
date. 

Because of the attraction and seat 
mile productivity of the jets, a line 
which fails to get early delivery can 
expect to measure its tardiness in pas- 
senger revenues -lost. 


First Deliveries 


In this way, backlogs and delivery 
dates in Santa Monica and Seattle have 
advanced side by side through the first 
round of orders until there are reported 
to be only two major airlines in the 
world who have not yet bought long 
range jets. These are Northwest Air 
lines and Canadian Pacific Airlines. 
Douglas now has 138 orders. First 
delivery will be made in the summer of 
1959 before certification is complete to 
give customers opportunity for crew 
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NIGHT VIEW emphasizes tapered nose section, swept-back wings. Aperture in nose is one of two air inlets for cabin air supercharger. 


for Jet Race 


training before plane goes into service 
l'irst certificated airplane will be de 
livered in October, 1959 

Second round of orders for the big 
jetliners is not expected to be as large 
as the first, but mav determine whether 
an airplane will score a financial success 
for its maker. Opening date for the 
second round will be decided primarily 
by the availability of financing. First 
round has nearly dried up air line credit 
reservoirs and time must be allowed 
for recuperation—even with the effects 
of the recent 6.6% fare increase al- 
lowed by the Civil Aeronautics Board. 

Douglas experts, and presumably 
those of other manufacturers, predict 
that merit will be a far more decisive 
factor than delivery date in the second 
round since it will cost an airline less 
to wait once it has its first batch of 
jets operating. 


Slim Profit Margin 


Fierce struggle for the airline dollar 
has led airframe builders to trim profit 
margin per unit in the hope of making 
it up in volume sold. Trimming costs 
is a more difficult proposition. Douglas 
commercial transports cannot properly 
be described as mass produced because 
of the number of custom variations al 
lowed. That always has been a big 
selling point because it allows a buyer 
to seek special advantages over his com- 
petitor but, according to Douglas chief 
engineer Ed Burton, it also is the tough 
est cost problem yet faced on the DC-8 
He reports that the first 50 airplanes 
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SIX-ABREAST passenger seating arrangement shown here has been requested by some Euro- 
pean airline operators. First class configuration features passenger lounge (forward). 


will include domestic and overwater 
models, three different powerplant sys 
tems and nine different customer con 
figurations. The many one-shot en- 
gineering jobs tangle and 
multiply administrative chores. How 
ever, Douglas experts believe that the 
sales appeal of custom equipment more 
than counterbalances cost factors 
Custom approach is especially valu 
able and especially troublesome in the 
realm of cabin interior design. Cabin is 
the showcase of the airline and the one 
place where the operator can demon 


schedules 


strate to the passenger that his DC-5 is 
better or at least different than hi 
competitor's DC-8 

Because of this, airline operators have 
been willing to pay larg to get 
custom interiors 

Douglas first began to consider jet 
transport designs in about 1945 but 
concluded that existing engines lacked 
the power and low fuel con 
sumption needed to be 
practical. In 1951, when the 
Whitney JT-3 (military ]57 
on the horizon, Douglas and 
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REQUIRED . Alightweight, low-loss, radiation-free cable with electrical 
* uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


SPECIFIED fogyn flex Coaxial Cable 


A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,,) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


4. Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 





began work on their respective jet 
transports 

Without military support for devel 
opment, there was little hope of beating 
competition into the air and Douglas 
began to figure wavs of freezing design 

late as possible to profit by the most 
recent ideas and discoveries availabl 
while still giving early delivery 

One of the first and most important 
steps was the decision to dispense with 
a prototvpe and design a_ production 
airplane immediately, using the first 
nine off the production line in an ac 
celerated flight test program. This prac 
tice is not uncommon in the manu 
facture of civil transports and allows 
more time to study alternatives before 
the basic design is frozen. Douglas 
engineers decided that fundamental 
differences between a hand-made pro 
totvpe and a production airplane were 
apt to be considerable and that suc 
cessful operation of a protovpe bv crack 
test crews, backed up by factory mainte 
nance facilities, would prove little about 
its operation in the hands of airline 
crews in the field 


ATA Formula Used 


Economic factors of DC-8 operation 
are computed on the basis of the 1955 
\ir Transport Assn. formula for evalua- 
tion of airplanes not vet in service 
Usefulness of such methods for exact 
predictions is limited but formula is 
valuable as a vardstick for cost com- 
parisons. Productivity of DC-8 is com- 
puted at 180 million scat-miles per 
vear; three times that of the DC-7C 
\verage load factor in the U.S. has 
been a consistent 65% for some vears. 

DC-8 is being offered in domestic 
and overwater versions, but dimension- 
ally the two are identical. Overwater 
version has been given intercontinental 





DC-8 Specifications 


Airplane weight empty 

(manufacturer's) 
Operator's items 
Airplane weight empty 

(operating) 
Payload 
Zero fuel weight . 
Fuel ...121,056 Ib. 
Maximum landing 

weight ............194,000 Ib. 
Maximum takeoff gross 

weight Ib. 
Maximum cruise speed (TAS) 

at 30,000 ft... 
Maximum range 5,830 n.m. 
Flaps down speeds, up to 

20 deg. ..... 

—at 50 deg... 
Gear down speed—lesser of 

230 kt. or Mach 0.46 
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a vast 


dynamic range 


in accelerometers 
_. with CEC’s exclusive 


electrokinetic principle 


Dynamic testing from 0.01 to 1000 g’s 

with one instrument...measurement 

of complex wave forms and shock 
phenomena...sensitivity in one axis only 

... These are the exceptional performance 
characteristics of CEC’s new 

electrokinetic accelerometers. 

Shock effects and ringing 

caused by high-frequency 

transients or step-function 

inputs are precluded by the 

inherently over-damped 

design. These accelerometers 4-242 
do not “remember” or need a 

rest period after high-g shocks. Overloads to 
5000 g’s will not cause damage. Frequency 
response of the Type 4-240 is 3 cps to 60 kc; 
of the Type 4-242, 25 cps to 80 kc. Both types 
are available in flange or stud (screw-in) 
mounting. For further information, call 
your nearest CEC sales and service office or 
write for Bulletins CEC 1600-X5 and 1602-XS. 


Transducer Division &) 


Consolidated 
Electrodynamics 


300 North Sierra / illa, Pasadena, Califor? 


RECOGNIZED LEADERS IN GALVANOMETERS — TELEMETRY, 
PRESSURE AND VIBRATION INSTRUMENTION 
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Enemy aircraft and missiles will find themselves 
helpless in an infra-red web, through the use of 
Westinghouse techniques of detection, identifica- 
tion, interception and weapons control. Actively 
engaged in infra-red research, design and develop- 
ment since World War II, Westinghouse conducts 
extensive programs for present and future military 
applications of: defense armament, intercept ar- 
mament, reconnaissance, missile guidance. 

As infra-red techniques are also expected to be a 
vital factor in successful space travel, scientists 
at Westinghouse are using their 20 years of air- 
borne electronics experience as background for 
infra-red research in the fields of: 


Space Navigation Space Communications 
Space Flight Control Space Guidance 
Space Armament Space Reconnaissance 


For information regarding infra-red applications 
and other airborne electronics equipment, write: 
Westinghouse Electric Corporation, Air Arm Di- 
vision, P.O. Box 746, Baltimore 3, Maryland. 


J-86001 


Westinghouse 
AIR ARM 


DIVISION 
BALTIMORE 








you CAN BE SURE...iF iTS Westinghouse 
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Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yx Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. ¥% Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every field of transportation and industry. CSGMAY SEED VO CHER ETERS CPERATED 


Built to hold their precision indefinitely, these aircraft 
bearings are recommended wherever superior quality 


BOWER ROLLER BEARING DIVISION and high-speed operalion are required. For some 
applications, a special alloy steel—developed jointly by 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies—is used. 


5%. 
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JETLINER is prepared for roll-in to final assembly position. Target date for first flight is 
May 15, but Douglas officials say it may be delayed (AW April 14, p. 40). 


ditional 26,100 Ib. of fuel and by in- 
creasing strength of wing and landing 
gear. Maximum gross weight increases 
from 265,000 Ib. for the domestic air- 
plane to 287,500 lb. for the overwater 
version. Some of the overwater air- 
planes will be able to make nonstop 
westbound Seattle-Tokyo runs in the 
most adverse jet stream winds. 
Maximum landing weight for over- 
water version is 194,000 Ib. and that 
of the domestic airplane is 189,000 Ib. 
Because of this, the chief difference in 
the operational requirements of the two 


is in takeoff field length. 


No Preference 


Douglas intends the DC-8 to oper- 
ite in present traffic patterns and air- 
ports without preferential treatment, 
though marker beacon width may prove 
to be too small at jet transport cruise 
speeds. In mixed propeller and jet 
trafic, the DC-8 will be able to hold 
in a standard racetrack pattern 9.5 naut 
mi. long at 5,000 ft. with an eight 
minute circuit time using a_ half-rate 
turn of 1.5 deg./sec. Speed would be 
160 kt. or 1.5 times stall speed with 25 
deg. of flap. Bank in the turns would 
be 13.5 deg. Fuel economy can be sub- 
stantially improved by holding at higher 
altitudes. A recommended economical 
pattern would be 15.2 mi. long at 15, 
000 ft. with an eight minute circuit 
time and half-rate turns. Standard rate 
turns of three deg./sec. cannot be used 


because the high angle of bank needed - 


would cause passenger discomfort. 

Douglas claims traffic speeds for the 
DC-8 are very close to those for the 
DC-7. Final approach speed with 50 
deg. of flap at maximum landing weight 
is 132 kt. Touchdown is at 121 kt. At 
weights below maximum landing 
weight, speeds are naturally lower. At 
160,000 Ib., the DC-8 will touch down 
at 112 kt. 

DC-8 will make a 180 deg. taxi turn 
on a runway 88 ft. wide. A clear circle 
180 ft. in diameter is needed for wing- 
tip clearance in a taxi turn. Wingspan 
is- 140 ft. Short turning radius despite 
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four-wheeled bogie landing gear is made 
possible by mounting aft bogie beam 
of each landing gear on a swivel. Aft 
pair of wheels of a bogie will caster 
only when they are on the inside of the 
turn and when the nose wheel steering 
angle is greater than 45 deg. Arc 
traveled by the outside wheels is never 
great enough to scrub the tires side 
ways. Maximum ‘nosewheel steering 
angle is 73 deg. 

Much consideration was given to 
ways of minimizing turnaround time 
Studies indicate that all servicing can 
be completed in 30 min. Fueling re- 
quires only 20 min. with pressure fill 
ing. 

I'wo entry enable 
to deplane in six minutes 

To prevent runway debris from being 
pulled into the engines during taxiing, 
Douglas engineers have invented an 
acrodynamic screen called a “blowawa\ 
jet.” Studies showed that 
suction creates a narrow vortex between 
intake lip and ground. Low 
center of vortex is strongly intensified 
by drafts along the ramp surface and 
debris travels through this to the com 
pressor. Low pressure blowaway jet 
merely dissipates the vortex. National 
Advisory Committee for Aecronautics 
and Douglas tests indicate the scheme 
will be effective against 
blown up by engines of other aircraft 


doors passengers 


compre SSOT 
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Passenger Seating 


DC-8 will carry 116 passengers with 
a five-abreast, first-class seating ar 
rangement, 132 with first-class 
and tourist accommodations, 140 coach, 
and 176 in the 
ing asked for by some European oper 
ators. It is a six abreast arrangement 
with closer seat spacing. 

A total of 13,900 Ib 
baggage can be carried in pressurized 
compartments forward and aft. An 
animal compartment in the forward 
cargo space is provided with volume 
and air “adequate for the transporta 
tion of four large dogs.” 

Margin of time gained by late freez 


mixed 


new economy class be 


of cargo and 


ball dise 
Integrator 


In the 
primary 
parts of the 
Ball /Disc 
Integrator 
cylinder 
speed is 
proportional 
to the 
product of 
the disc 


Bs ARP at 
mt 
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super-finished, preci- 
sion-lapped tungsten carbide 
(PATENT NUMBER 2,602,338); 
balls are hardened precision steel 
and roller is hardened too! steel. 


SPECIFICATIONS — 
Precision . as high as 0.01% at 
stated output torque 
Output Ratio 2.4:1 
Carriage Travel . + 3.4" from zero 
Output Torque 2 in. oz. max 
Starting Torque, no load . 2 in. oz 
Wt: 17 oz. . . Size: 1%x2%x3%" 








LIBRASCOPE INC., 40 E. VERDUGO AVE., BURBANK, CALIF 
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of the design was used by Douglas 
aerodynamicists to find what they re 
gard as the best high wing 
vet developed for transport aircraft. Its 
basic design was not made final until 
competitive, the DC-8 
must cruise at about Mach .85. Easiest 
and most conventional wing design for 
that Mach number would be 
characterized by a 35 deg. sweep and 
short radius leading edge curvature, but 
these characteristics penalize low speed 
performance and structural strength. 
Wing is a special Douglas design 
which is thicker and is swept back only 
30 deg. at the quarter-chord line. It 
developed from a seldom used tech 
nique of air flow analysis and an exten 
sive wind tunnel program. Cost for all 
DC-8 wind tunnel tests now comes to 
$7 million aad is continuing to grow. 
Wing and stabilizer semi-spans were 
tested independently from the rest of 
the airplane on some runs to get the 
henefit of higher Reynolds numbers. 


subsonic 


1955 lo be 
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Wing Evolution 


Analytical method used a set of 
theoretical spanwise vortices to rep- 
resent the wing in its function of con- 
trolling the flow of air to provide lift. 
Characteristics of the vortices were 
varied to create a required flow pattern 
and were then translated into a wing 
shape capable of duplicating the theo- 
retical pressure and velocity distribu- 
tions. This preliminary wing was then 
modified in small wavs to find the best 
compromise between ideal pressure and 
velocity patteyns and the many other 
lesser factors which affect the desirabil- 
ity of a wing design. Douglas aerodvy- 
namicists believe their approach to be 
unique in the industry, but Harold 
Luskin, Douglas assistant chief 
dvynamicist, emphasizes that the air- 
plane is part of world development in 
acrodynamics not a single-handed 
achievement by Douglas 

Familiar the 
namicists was to expand the difference 


acro 


and 


problem for acrody- 
between landing speed and cruise speed 
DC-8 normal cruise is 57% greater 
than that of the DC-7 while its final 
approach speed is only 14% greater 
than that of the earlier airplane. This 
was made possible bv the interaction 
of three factors 
e Less sweep-back than customary. 
e New understanding of the relation 
ship between leading edge shape and 
sudden drag rise at high subsonic Mach 
numbers embodied in the design 
* Much-misunderstood reverse camber 
airfoil. 
Advantage of 
creating a wasted spanwise component 
of flow them. Mach number of 
component perpendicular to sweep 
angle is made less than free stream 
value. Direction and velocity of flow is 
controlled by pressure distribution on 


swept wings lies in 


ovel 


the wing. Lines of equal pressure 
should exactly parallel the span if the 
swept wing is to perform according to 
theory. In practice, swept wings have 
a much higher effective camber near 
the root than can be explained by the 
geometry of the airfoil profile, causing 
lines of equal pressure and velocity to 
slide aft of their appointed positions on 
the center section of the wing. Aero- 
dynamically, the wing has less sweep 
than it does structurally. Effect spreads 
outboard as speed increases and is re- 
inforced by the presence of the fuselage 
which accelerates flow and _ in- 
creases effective camber near the wing 
root. Since the effect with 
speed, the wing retains all the disad- 
vantages of the full structural sweep- 
back in slow flight. 

lo combat this, Douglas 
namicists reduced the physical camber 
of inboard sections while increasing 
the camber of the outboard 
Physical camber inboard must actually 
be negative to get effective camber 
down to the desired value. Tests show 
that the shape chosen holds the pres- 
sure-velocity pattern in the proper 
orientation. This has allowed Douglas 
to use a wing with 30 deg. of 
sweep for low speed and structural ad- 
vantages while sacrificing nothing at 
the high end of the speed scale 

Highly cambered outboard sections 
have blunt leading edges and very high 
maximum lift coefficients to ensure that 
they stall only at verv high angles of 
attack. Inboard sections have relatively 
sharp leading edges and low maximum 
lift coefficients to make them stall at 
lower angles and earlier than the tips. 
The difference in airfoil profile at root 
and tip is supplemented by washout 
so that angle of attack at the tip is 1.5 
deg. less than at the 
the swept back planform, these features 
guarantee good pitch-down as the wing 
(hey also are protection 


also 


dec reases 


aerodv- 


sections. 


onl 


root. Because of 


begins to stall 
against inevitable asymmetry of the stall 
by giving the unstalled wing tips and 
idvantage over 


ailerons a mechanical 


the stalled wing root 


Aileron Control 


Spoilers are not used differentially 
for lateral control on the DC-8 despite 
the fact that Douglas has experience 
with this method on military designs. 
Douglas feel that ailerons 
give adequate roll rate for a transport 
at all speeds 

According to orthodox belief, the 
thick wings of the DC-8 would bring 
sudden drag rise due to com- 
pressibility effects at a relatively low 
Mach number. At the time the DC-8 
began to materialize, most aerody- 
namicists held that drag rise occurred 
at a Mach number linked to | 
critical Mach number, at which a shock 
wave begins to form somewhere on the 


engineers 


on the 


closely 
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Basic Too! Industries, Inc. has 
the technical experience and facilities 
for forming, machining and 


fabricating exotic-metals. 
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engineering, tooling and produttion ~ , : 
_ Of Missile Launchers, Ground Equipment ‘ - 8 f . 
t and Special Equipment. Call pn us. i 4 : 4 
. : 3 14439 S. AVALON BLVD. . , 
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Fourth in a series describing the advantages of ceramics in 
electron tubes. Previously discussed: Impact, Heat, Vibration. 


Smalier Size 
...iS an Eimac Ceramic Tube Extra 


High power capability in a compact package is a neces- High 


' Fimac 


CPP 


The sta 


atures 
ine hianer te 
ake neat trans 


requirements. 


Write our Application Engineering Department for a copy of 
the new booklet ‘Advantages Of Ceramics In Electron Tubes’. 


EITEL-McCULLOUGH, INC. 
SAN BRUNO + CALIFORNIA 
Ecmac First with ceramic tubes that can take it 


Eimac Designed and Manufactured Products 
Negative Grid Tubes Vacuum Tube Accessories 
Vacuum Switches 
Vacuum Pumps 











wing. Because of this it has been cus 
tomary to design thin, sharp wings to 
minimize local accelerations of flow, 
preventing it from reaching Mach | at 
any point while most of the wing is 
subsonic. 

Douglas learned from NACA that 
the connection between drag rise and 
critical Mach number is not as close 
as had been supposed. NACA studies, 
amplifying work done in Germany dur 
ing World War II, showed that critical 
Mach number can be exceeded with- 
out encountering the drag rise until 
the shock wave moves aft to the crest 
line (the place on the upper surface of 
the wing at which the surface is tangent 
to the direction of flight). 

As long as the shock is forward of 
the crest line it is unloading air into 
a region of converging flow and com- 
paratively high absolute pressure. ‘This 
minimizes pressure drop across the 
shock wave (pressure drag). When the 
shock passes the crest line it begins to 
unload into low pressure, expanding 
flow and pressure drag rises sharply. 
\lso, the shock wave is shorter in the 
dense air of converging flow and re- 
sults in a narrower turbulent wake. 


Strength and Storage 


Application of the crest line theory 
has enabled Douglas to use the high 
maximum lift cocfhicient outer sections 
and thick wings for greater strength 
and internal storage space. From root 
te tip, thickness ratios of the three air- 
foil profiles used are 12%, 10% and 
10.2%. 

l'o prevent losses due to interference 
in wing flow of the engine installations, 
a cambered pylon was adopted which 
is streamlined into the S-shaped tra- 
jectors of air particles over the wing. 
Straight pylons were found to increase 
drag at speeds as low as Mach 4. At 
normal cruise, the drag of straight py- 
lons amounts to about 20% of the 
total parasitic drag on the airplane. 
With the cambered pylons there is no 
apparent drag increase until Mach 
number exceeds that of cruise—about 
Mach .85. 

The 30% chord flaps on the DC-8 
are an improved version of the double 
slotted type used on the DC-6 and 
DC-7 series and give as much additional 
lift as Fowler flaps with less pitching 
moment. Douglas calls them the most 
powerful completely aerodynamic trail- 
ing edge high lift device now in use. 
A special four-bar linkage permits 
greater chord extension in the takeoff 
position to give higher maximum lift 
coefficient. A reflex segment aft of the 
inboard engines automatically swings 
upward to clear the jet blast at flap 
angles greater than the 25 deg. takeoff 
setting. Use of the reflex segment, 
rather than a simple cut-out, increases 
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VIEW SHOWS DRIVER BLADE DOVETAIL 
LOCKED IN THE GENERATED HI-TORQUE 
RECESS. 


Write for complete specifications 
on the Hi-Torque bolt and other 
fine Hi-Shear fasteners 


SCA 


WEST 247TH 


STREET . 


hi to rque 


ELIMINATE 
MAINTENANCE 
HEADACHES 


The Lockheed F-104A, the fastest and 
highest flying fighter ever ordered for 
tactical utilization by the U. S. Air Force, 
became operational for the first time on 
February 20, 1958 at Hamilton A. F. B. 
after completing one of the most 
comprehensive proving programs ever 
executed on a military airplane. 


Along with many outstanding features, the 
Starfighter's “simplicity in design” concept 
provides for easy maintenance. For 
example, Hi-Torque bolts fasten stressed 
access and close-out panels. The Hi-Torque 
was selected because of its unique shallow 
recess that locks the driver into it when 
a high torque load is applied during 
installation or removal. This eliminates 
the chance of driver slippage which can 
damage the recess of a conventional bolt 
and impair subsequent usage. 


Test proven by Hi-Shear fastener engineers 
for strength, elevated temperature and 
sealing applications, the Hi-Torque is a 
National Aircraft Standard and is readily 
available in alloy steel, stainless steel and 
titanium materials. 

*"st-TORQUE TRADEMARK BEGISTERED IN U.S. PATENT OFFICE 


U. S. PATENTS WO. 2,677,905; 2,745,120 AND 2,782,098 
U. &. PATENT PENDING 


RIVET TOOL COMPANY 


TORRANCE CALIFORNIA 
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11:13 a.m. The Pan Am World begins to 
show signs of life—witnessed by over 200 


11:05 a.m. March 6, 1958: Test inflation 
of Pan Am’s giant globe begins at New 


York’s Idlewild Airport. members of the press. 





£ a 

11:35 a.m. Mission completed : The World 
is fully inflated. Later deflated, it was shipped 
by Clipper to Brussels the same day. 


11:25 a.m. Battery of air blowers pump 
away at the 100,000-cubic foot structure, 
now more than half filled. 


How to walk around the world 


From now to October 19, America’s colors are flying 
at the Brussels World’s Fair. And never more proudly. 
Upwards of forty million people from all over the 
world are expected to come together in an atmos- 
phere of peaceful interchange. This is a powerful 
step toward improved understanding among nations. 
Pan American—the first round-the-world airline 
—believes there is no better way to do this. 
Indeed, bringing the peoples of the world to- 
gether, face-to-face, has been Pan Am’s most cherished 
objective in over 30 years of overseas flying. 
One million people have crossed this bridge to 
understanding on the wings of the Flying Clippers*. 


Now Pan Am has joined with 50 nations, seven 
international agencies, public and private organiza 
tions of six continents to create the first World's 
Fair of the Atomic Era. At Brussels, the Pan Amer 
ican World is represented by a gigantic, inflated 
globe. Built by the Irving Air Chute Co., this nylon 
globe, 52 ft. in diameter, is the biggest earth on 
earth! Continental land masses and islands of the 
world are painted on the outside along with the 
names of 143 of the cities served by Pan Am. 
Inside, 160 visitors at a time will be able to watch 
a demonstration of astral effects in the “theater of 
the stars,” worked out with the co-operation of the 














ae, —— = 


at the Brussels World’s kair 


Hayden Planetarium and Spitz Laboratories. A short 
film will also be shown dramatizing the change from 
Magellan’s ’round-the-world cruise 400 years ago to 
the Jet Clippers of the first round-the-world airline. 

After the show, the audience will exit through a 
door that leads to the “walk around the world” 
which sweeps out nearly 30 feet to ring the globe, 
affording an excellent view of the Pan American 
World and the surrounding fair grounds. 


ADE-MARK, REG 


The first responsibility of an airline 
is to be a useful citizen 


PAN AMERCCARN 
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*Qualification Report by Component Evaluation Laboratory, Inc., El Monte, California 


TION 








This General Controls 3-way selector valve is 
undergoing a vibration cycle of 5 minutes 
duration, 75 to 500 cps, at gravitational loads 
in the order of 10 g’s. Test specifications 
required fluid pressures of 1200 psi across 
two ports, with third por® capped 


Purpose of test was to determine leakage 
under vibrational stresses comparable to 
those encountered in the fuel lines to jet 
engine afterburners 


Qualification report by an independent testing 
laboratory stated that internal and external 
leakage after vibration cycle was zero.* 


Every product in the complete General Controls 
hi-g® line, ranging from gate valves to 
pressure switches, undergoes an exhaustive 
program of such tests before 

production release 


Another reason why the General Controls 
hi-g® trademark has become a recognized 
standard of quality in the field of 

aircraft controls 


‘Why not talk to the man from General Controls 


about your next aircraft valve requirement? 


iti. 








GENERAL CONTROLS 
eiediiie  ainlh-« nails Mitlalelts 

















pavload for critical long range opcera- 
tions. The flap is driven by multiple 
actuators to cut torque loads and save 
structural weight. All flap segments are 
bussed together by a combination of 
mechanical and hydraulic means to 
prevent asymmetrical extension. 

Upper lip spoilers have four segments 
with a chord of about 16 in. which de- 
flect through an angle of 60 deg. when 
the nosewhceel touches down and com- 
pression of the shock strut closes an 
interlock. Their only purpose is to de 
stroy lift and get more of the airplane's 
weight onto the wheels for effective 
braking. No speed brakes will be in- 
stalled since it is expected that thrust 
reversers will be used to decelerate in 
flight. 


Control Characteristics 


Douglas claims that stability and 
control characteristics of the DC-8 arc 
as good as those of earlier Douglas 
transports 

Engineers chose to use ailerons alonc 
for lateral control since they are better 
than spoilers at very low speeds if stall 
characteristics are as good as those de 
signed into the DC-8. Spoilers escape 
wing aeroelasticity at high speeds but 
this problem will be small enough with 
the stiff DC-8 wing to make the split 
aileron design an adequate solution 
Each aileron is split in two segments; 
inboard segment is hydraulically pow- 
ered and drives the outboard onc 
through a pre-loaded torque link. At 
low speeds, aerodynamic hinge mo- 
ments are less than the pre-load and 
the two pieces operate as one unit. As 
speed increases, hinge moments excced 
the preload at progressively decreasing 
deflections. Outer segment will not de 
flect bevond the preload limit and the 
system approaches that of inboard 
aileron control alone, effectively limit- 
ing torsion of the wing. From takeoff 
to maximum speeds, rate of roll is al- 
wavs at least 25 deg. or about twice that 
of the DC-7C and its successful con- 
temporaries. 

When hydraulic power fails at either 
aileron, that side automatically reverts 
to manual control operating through a 
cable system with an aerodynamic boost 
tab which is locked during powered op- 
cration. On manual contral only 
aileron effectiveness and control forces 
are approximately equal to those of the 
DC-+. 

Chief problem in lateral stability is 
“Dutch roll” (combined yaw and roll 
motion caused by rough air) due to 
poor acrodynamic damping of aircraft 
at high speeds and high altitudes. Large 
airplanes have a fairly long period of 
oscillation—about 4-7 sec. for the DC-8 
—but it is still undesirable. Douglas en- 
gineers believe the critical DC-8 Dutch 
roll condition lies in an unsatisfactory 
region, so they have installed a simple 
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vaw damper based upon a very sensitive 
accelerometer located in the tail. Con- 
clusion that this was needed was based 
upon flight tests of fighter designs with 
Dutch roll periods under 3 sec. Since 
there is a question of the applicability 
of the data, it is possible the yaw 
damper will be taken out when flight 
tests are complete. 

Acrodynamic philosophy of the DC-8 
regards tail surface design as more 
critical than wing design at high Mach 
numbers. Compressibility effects on 
the wing are associated with a drag rise 
which tends to block the airplane out 


of dangerous speed regimes, whereas 
the same effects on the tail surfaces do 
little to limit speed and can mean loss 
of control. 

l'o prevent this, the tail of the DC-5 
has been designed to be effective at 
speeds well beyond the capability of 
the wing. Like the wing, tail surfaces 
use specially designed airfoils. Sweep 
back of both vertical and horizontal 
surfaces is 35 deg. at 25% of chord and 
thickness ratios are only 9.5% 

Interrelationship of fuselage 
and tail surface location has been car« 
fully considered to put the surfaces in 


shape 





AREAS, DIMENSIONS 


Span 
Area 


Aspect ratio 

Taper ratio 

Dihedral (at trailing edge) 
Sweepback (25% chord line) 
Aileron span (each side) 
Aileron chord (% wing chord) 
Flap span (each side) 

Flap chord (© wing chord) 
Flap area 


Maximum cross section (external) 
Height 
Width 

Length 

Static ground angle (nose down) 


Span 

Area 

Aspect ratio 

Taper ratio 

Sweepback (25% chord line) 
Incidence (variable) 


Dihedral 


Span 

Area 

Aspect ratio 

Taper ratio 

Sweepback (25% chord line) 
Location of rudder hinge line ( 


c 


Tread of main wheels 
Wheel base 


positions—main wheels 
—nose wheels 


Height over tail 
Length (maximum) 
Ground angle 





Douglas DC-8 Basic Data 


Wing 


Mean Aerodynamic Chord (MAC) 


Fuselage 


Tail (horizontal surfaces) 


Location of elevator hinge line (% 
Distance from 25% wing MAC to 25% horizontal tail MAC 813.4 in. 


Tail (vertical surfaces) 


Distance from 25° wing MAC to 25°% vertical tail MAC 


Landing Gear 
Vertical travel of axle from extended to fully compressed strut 


Clearance Dimension 


139.7 ft. 
2,758.2 sq. ft. 
266 in. 
7.1 
0.244 
6.5 deg. 
30 deg. 
24 ft. 
24% 
405.7 
30° 


456.9 sq. ft. 


162.5 in. 
147 in. 
146.3 ft. 


1 deg. 


47 ft. 6 in. 
559.1 sq. ft. 
4 
0.329 
35 deg. 
+2 deg. 
10 deg. 


5% 


-10 deg. to 


chord) 


chord) 
750.8 in. 


250 i 
689.9 


16.5 
16 


42.3 ft. 
150.5 ft. 
. 13.2 deg. 











Qualification Report by Compor valuation Labc nc ynte 


HITCO designs and produces a complete line of 
High Temperature Insulation Products for the 
demanding requirements of Missiles and Rockets. 


HITCO’s THOMPSOeglas is a formed High-Density 
Fiberglas, designed for shock and vibration absorp- 
tion and thermal protection of instrumentation and 
missile guidance system components. 

REFRASIL High Temperature Laminates and 
REFRASIL Insulating Blankets are other HITCO 
contributions to America’s Missile Program. 


Write or call our Research and Development 
Engineers for help in solving your special missile 
insulation problems. 


WRITE FOR FREE NEW CHART! 
Covers all basic types of fibrous 
insulation and their temperature ranges 
from —300° to + 3000° F- 


OF liifelaalr.. 





H. |. THOMPSON FIBER GLASS CO. 


1733 Cordova St., Los Angeles 7, Calif. 
Phone REpublic 3-9161 





WRITE OR CALL YOUR NEAREST HITCO REPRESENTATIVE 
EASTERN: | K f 8 Cr t Cir r hir BRowning 2-6544 
Fred W. M feld, 6659 | H R 

MIDWEST: Burnie L. W 1347 F 
SOUTHWEST: Marshe!! Morr 850A WV 
NORTHWEST: J. L. Larsen, & 
CANADIAN PLANT: THE H. |. THOMPSON 


Guelph, Ontario, Telephone: TAylor 2-6630 


57 Oaklawr 


118 


BULK FIBER BATT CORDAGE 


REFRASIL ‘‘Pre-Formed”’ and 
“Wrap-around” Insulating 
Blankets are preferred by 
the majority of aircraft and 
jet engine manufacturers all 
over the world! 


CLOTH 


Mlation in 7 physical forms: 


OF hl 


TAPE 


—_ 


SLEEVING YARN 





4q  THERMO-COUSTI 

Removable Insulating Blan- 
kets combine top Acoustical 
and Thermal insulating effi- 
ciency with convenient flexi- 
bility for ease of instaliation 
and removal in jet airliners, 
cargo and Military Aircraft 





THOMPSOglas 

Formed High-Density Fiber- 
gias is designed for Thermal 
and Acoustical Insulation, 
and is a versatile protective 
insulation Material for a 
variety of Aircraft and 
Missile applications 





4 REINFORCED PLASTICS 
For Military, Industrial and 
Commercial Products 
REFRASIL Cloth, combined 
with High Temp Resins, is 
possible liner for Missile 
uses. Typical High Temp Air- 
craft parts shown 





HITCORE Honeycomb s 
In Stainless Steel and a 
variety of other materials 
Various thicknesses, core 
sizes and foil gages can be 





combined to meet your spe- 
cial requirements. 








the low speed flow of the pressure re 
covery region behind the tapering fuse- 
lage tail section. Purpose of this is to 
hold local Mach numbers on the tail 
below free stream value. Horizontal 
stabilizer is staggered as far aft of the 
vertical fin as possible to prevent longi- 
tudinal positions of maximum veloci- 
ties on the two surfaces from coincid 
ing. 

If this were not done, interference 
between the two flows would raise the 
maximum local Mach number in each. 
Effect of these measures is to cut Mach 
number at the tail to .03 less than free 
stream value. The airplane will be 
tested up to Mach .96, which is .01 
bevond the maximum dive figure. ‘Tail 
characteristics are expected to show 
little compressibility effect at this speed. 

Rudder and elevator hinge lines are 
aft of the positions where a shock could 
form to minimize change in hinge mo- 
ments. Elevator hinge line is at 75% 
chord and the rudder hinge line is at 
65%. The small chord elevator is made 
possible by the use of an adjustabie 
stabilizer. Elevator action is manually 
controlled with an assist from a con- 
ventional aerodynamic tab boost. sys- 
tem. 

Possibility of tuck-under at speeds 
above Mach .9 is negligible but on the 
principle that conservatism is justifiable 
in a new airplane, Douglas has installed 
an automatic pitch trim compensator 
to counter nose-down trim change at 
transonic speeds. It compares a plotted 
local Mach number curve against 
actual local Mach number as measured 
by a highly sensitive Mach meter and 
puts outa corrective trim signal to ad- 
just stabilizer position. 

Rudder is hydraulically powered to 
make possible a maximum deflection of 


which is 50% greater than that 
attainable with an acrodynamic boost 
system. An interlock cuts maximum 
rudder deflection to 14 deg. when flaps 
are up. Manual back-stop system is 
capable of 20 deg. when hydraulic 
power fails. 

Douglas engineers decided _ large 
rudder deflections were necessary to 
improve the inherently poor cross-wind 
landing characteristics of swept wing 
airplanes. Dihedral effect of swept 
wings at high angles of attack makes 
airplane over-stable and a powerful rud 
der is needed to give sideslip angles 
necessary for proper cross-wind correc- 
tion. A conservative estimate sets 
maximum allowable cross-wind for the 
DC-8 with powered rudder at 30 mph. 
Flight test may show that the DC-5 
can be landed in a crab of as much as 
6 deg., in which case the power system 
might be removed. Many people have 
worried about the likelihood of scrap- 
ing a pod during a cross-wind landing 
with the up-wind wing low, but Doug- 
las studies indicate it is no greater than 
the chance of striking a_ propeller 
against the ground in a DC-7C 


30 deg., 


Hydraulic Stabilizer 


Range of travel for center of gravity 
in the DC-S is from 15% to 32% of 
mean aerodynamic chord. Longi 
tudinal trim within this range is pro- 
vided by a hydraulically driven adjust 
able stabilizer wth an electrical standby 
drive. Both drives operate through a 
pair of screwjack actuators. The stabil- 
izer moves at 4-deg. per sec. under 
hydraulic power and | /20-deg. per sec. 
with electric power. Electric standby 
drive also is used in the auto-trim sys- 
tem of the autopilot. 

Possibility of a runaway trim system 


climinated by the use of a 
series in the 


has been 
double valve 
hydraulic loop and a similar technique 
in the electrical circuitry. If the drive 
chain of one actuator fails, the other 
actuator will stall before structural vield 
loads are ‘reached. The screw jacks arc 
irreversible and the stabilizer 
in the position at which the failure oc 
curs. Elevator is powerful enough t 
land the airplane with the stabilizer 
jammed in the most unfavorable posi 
tion, though it necessary to 
come in at a slightly higher speed than 
normal if trim is for a verv high speed 

Longitudinal stabilizing forces are 
about the same as those for the DC-7( 
Maximum clevator control force re 
quired to land the airplane with the 
CG at the forward limit is no more 
than 50 lb. Maneuvering forces are de 
signed to range from 30 Ib. to 65 Ib 
per 1G increment of load factor. As 
with other jet aircraft, the aft CG limit 
is set by the minimum acceptabk 
maneuvering force rather than by the 
basic stability. Douglas has learned 
fiom experience with other airplane 
autopilot systems that the acceptabk 
ratio of maximum force per G, (center 
of gravity forward) to minimum force 
per G, (center of gravity aft) should not 
exceed 2.5 or 3. If ratios are larger, 
the autopilot usually lacks the power 
needed to fly the airplane properly 
when CG is forward if autopilot power 
is restricted to a safe level for flight 
with the CG aft 

Thorough wind tunnel 
pitching moment, in which the DC-S 
was compared with the B-66, indicat 
that DC-8 lacks the pitchup charac 
teristics Common in earlier swept wing 
urplanes. The DC-8 pitching moment 
curve at cruise Mach number is almost 


system in 


remain 


may be 


studies of 


Northrop N-156F in Mockup Stage 


Mockup of Northrop N-156F fighter is refinement of Northrop Aircraft Inc.’s basic T-38 supersonic trainer. 


have boundary layer control, air load-actuated leading edge slats. 


Fighter version will 


Range will be more than 1,700 naut. mi. with external tanks (AW 


Feb. 3, p. 34). Plane is designed to carry air-to-air or air-to-ground missiles. N-156F is 600 Ib. heavier than T-38 trainer and is 14 ft 
shorter. Drogue chute will be used to shorten landing run. Company said N-156F is designed specifically to meet requirements of SEATO 


and NATO nations. 
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WHAT IS “TOTAL ELECTRONICS’? 


The picture suggests the answer. 

In the new world of missiles and space 
systems to come, it’s the tofa/ complex of 
control, guidance and communication — the 
whole interrelated nervous system correlat- 
ing the eye, the hand, the head and the heart 
of the missile to that of man himself 

And in the company producing that missile, 
its the fota/ electronics capability neces- 
sary to specify, design, create and test this 
central nervous system as an integral part 
of the whole machine—from its conception, 
through delivery to the customer, to the final 
completion of its mission. 

In the period of a dozen years since the 
word “electronics” first gained common 
currency in our industry, Martin has been 
systematically building toward just such a 
total electronics capability 

As a result of the rapid evolution in advanced 
electronics development, today one-third of 
all Martin engineering manpower is devoted 
to the electronics requirements of our cus- 
tomers’ present and future products. And a 
major part of Martin's investment is in the 
special facilities necessary to this new con- 
cept of total electronics. 

We believe that this capability is essential to 
our increasingly important function as a prime 


contractor to all branches of the military. 


ee 
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BALTIMORE *DENVER'‘ ORLANDO 
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ment curve 
more than 
bomber. 

Most DC-Ss now 1 order wi 
powered by the Pratt & Whitney ]1 
J75) and many overwater craft wil 
powered by the Rolls-Rovee Conwa 
First airplane will flv with the 
Pratt & Whitney JT-3 (J See 
will have the J 1-4. First ] 

DC-8 will be delivered t 

can Airlines in December 
the first with Conw if 
in February, 1960 

Powerplant inst 
cial attention in thi 
commercial jet au 
lw IVs been desi 
plications and lat 
uses, but this the 
operators have ever id om 
principles of operation fundamentall 
different than those of engines alt 
in service. Need for extreme 
designing the installation 
the fact that in commer 
gine must get along on 1 ; 
tenance attention than in military set 
ice. Overhaul cvcles may be as mu 
as four times as long. Military aircraft 
receive much rougher usage than com 
mercial aircraft, but the safe record of 
civil aviation in the past can be attril 
uted largely to the success of manufa 
turers in designing protection against 
catastrophic failures into their airplane 

Much of DC-S engine installation 


design was based on incident and crash 


report from airline, government and 
military sources about troubles with 


various powerplant In Service 


Reliability Factor 
In the engines and 1 
plane’s systems the DC-S has been 
designed that a single failure seld 
if ever need ground the airplane. ‘Th 
operation of each engine is indepen 
ent of the operation yf anv other engin 
inv subsidiar wr the 
of reliability, all val | 
operated 
Three tvpes 
been include: 


internal spaces 


tem 1s Or | r each engine. Fuel 
nd sources of ignition such as hot sur 
faces and wiring ar irefully 

gated. No combustibles nter the hot 
ft section of the engine pod except f 

1 relatively small flow of lubricatin 
Firewalls are installed at the upper an 
k wc! ends or ¢ ngine pvlon | 
prevent the spread of fire within th 


pod, there ilso 5 t | in fi 


gine annulus at the front of th 


] 


pressor section and a sece 
between the turbine 
sections. All materials i 





“such co-operation 
folate me(-Tey=Talele] 0) (-¥ 
on-time delivery 


soys Mr. R. E. MacDONALD 
President 

MacDonald Construction Co. 
St. Lovis, Missouri 


Satisfied customers through 
satisfactory service is Interna- 
tional’s record. Our engineer- 
ing, designing, and installation 
experience is available on your 
project, too. 


make it possible for us to 
complete jobs such as Hangar 45 
for McDONNELL AIRCRAFT 

... right on schedule” 


“We enjoy working with anyone who makes a promise, and then lives 
up to it. This was exactly the case with International Service 

. their shop drawings were received on time — and of such quality 
that the architect's approvals were obtained with a minimum of effort 
on our part ... and the hangar doors were delivered on time so that 
the tight schedule set up for completion was met. Such experience makes 
for long-lasting, close-working associations. You can be sure we will work 


with International Steel whenever the opportunity presents itself.” 


INTERNATIONAL STEEL COMPANY 


1457 Edgar Street + Evansville 7, Indiana 








fluoromethane fire extinguisher system 
in each wing and each serves two en 
gines. The two extinguisher systems 
weigh less than a single central system 

Pod itself is no more than a fairing 
for the engine and its plumbing. It 
bears no important structural loads 
I’ngine is suspended from three mount 
points, two forward and one aft. All 
thrust and inertial loads are taken out 
through these points to the pylons 

Basic difference between intercon- 
tinental and domestic versions of the 
DC-8 is the amount of fuel carried, 
Ithough cach has an eight tank pri- 
mary system. Overwater system has a 
center section auxiliary tank which 
replenishes all the primary tanks auto- 
matically. Douglas engineers concluded 
that automatic refilling of the primary 
tanks is necessary because the relative 
difficulty of restarting turbojets makes 
fucl interruption a more serious occur- 
rence. Four main and four alternate 
tanks of the primary system constitute 
1 separate system for each engine. Fuel 
can be cross-fed if the pilot deems it 
necessary, but Douglas engineers call 
it an undesirable practice because of 
possible fire hazard when large quanti- 
ties of fuel are moved 

l'anks are pressure fueled through a 
pair of under-wing fill points between 
the pylons and near the leading edg< 
on each wing. With present ground 
equipment, fuel can be put aboard at 
a rate of about 1,000 gpm. using all 
four fill points at once. The system is 
capable of handling 1,400 gpm. High 
fueling rate is intended to cut turn- 
around time. Dual float fill valves close 
iutomatically when tank is full. Vent 
manifold tving the tanks together and 
leading to the overboard drain has been 
made unusually large. Manifold col 
lects any overfill and drains it into an 
cmptier tank if one is available. If not, 
the manifold carries the excess fuel out 
the wingtip vents 

Fire started by static discharges dur 
ng fuelng has become a bigger problem 
with the advent of jets. Static charge 
is built by friction between fucl and 
line and by shearing within the fuel 
Danger has been increased by higher 
flow rates and the use in jets of heavicr, 
more viscous fuels. Douglas has count 
cred the threat by locating the filler 
screen close to the bottom of the tank 
so that rising fuel closes the possible 
spark gap carly in the fucling process 
before the charge becomes dangerous. 

Fuel is supplied to each engine by 
two fuel pumps; an engine-driven suc- 
tion pump in the nacelle and an elec 
tric pump in the fuel tank. Hot oil is 
shunted from the constant speed drive 
for each engine-driven electrical gen 
erator through an oil-fuel heat ex 
changer to prevent fuel filter icing 
Oil is not valved into the exchanger 
until fuel temperature drops near the 
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freezing point of water raising the pos 
sibility of ice collection in the filter 
Mobile starting equipment can be 
used on any of the four engines. When 
the first is running, the other three may 
be started with cross-bleed from the ait 
craft pneumatic Douglas is 
offering a line combustor unit in the 
No. 3 nacelle as an optional installation 
for customers who need a _ self-con 
tained starting system. Bottled air sup 
ply at 45 psi. in the wing is automatic 
ally recharged in flight by a hvdraulic 
Combustor burns 


system 


motor 
engine fuel and is supplied 
water-alcohol mixture for power 
mentation and flow cooling 


compre SSOT 
a 50-50 


aug 


Water Injection 


Airplanes powered by the JT-3 have 
four separate engine-driven powerplant 
water injection systems with four 190 
gal. supply tanks. ‘The tanks are pres 
surized to ensure a priming flow at 
starting. JT-4 and Conway versions do 
not use water injection 

Each engine has its own lubricating 
oil system with a supply tank mounted 
in the nacelle. Tank is divided in two 
sections, one for oil and the 
other for constant-speed drive oil 
Separation prevents line failure in the 
drive system from draining off engine 
oil and eliminates possibility of onc 
system contaminating the other. Tank 
are 6.8 gal. for the Conway, 
10.7 gal. for the JT-3 and 12 gal. for 
the JT-4. An air ejector keeps air flow 
ing through the oil cooler when an en- 
gine is running on the ground 

DC-8 combination thrust 
noise suppressor grew out of 4,500 sepa 


engine 


capacities 


reverse! 


Soviet Oxygen Mask 
cheap, 
throw-away oxygen mask for passengers on 


Russia has developed a plastic, 
Aeroflot’s jet and turboprop 
Mask, which is discarded after one-time use, 


is said to meet all hygienic requirements. 


transports. 


rate test runs of nearh ( upp! 


designs and six combinations 

were required to occupy no mor 

than the suppressor alone 
Douglas 


daisy petal’ 


suppressor consists 

lobe flow tailpipe an 
retractable Lobe flow 

haust jet cross-section a longer p 

eter and contact area ] 

foot with this w 
energy is dissipated sooner and closet 
to the tailpipe exit. Since 


cyector 
greatcl DCT aAX1 
outside air. In 


exhaust ex 
forming a conical 
with 


early dissipation of eners 


pands downstream 


surface of contact outside air 


reduces th 
area in which sound is radiated 

Ejector is a simple shroud which en 
exhaust ject, leaving a of 
several inches between shroud and 
tailpipe exit through which outside ait 
is entrained his exhaust 
velocity and Mass 
flow rate and thrust are effected slighth 
but lower less shear 
ind less energy d ssipated iS NOISC 

Since entrained air is heated by ex 
haust gases in the ejector, it acts 
thing like 
produces a small net increase in static 
thrust at beginning of takeoff ru \ 
speed and drag increase, ejector 
tage until at 100 kt., 
is about equa! to that of a smoot 
suppressed nozzle. At 150 kt., ej 
effect has disappeared and thrust equals 
that of an 
As speed continues to 
of the more rapidl 
thrust increment and it is 
minimize this 

Since the daisy petal tailpipe shorten: 
the sound generating region, a good 
proportion of the most intense no 
walled off by the ejector shroud 
sound reduction of the 
13.5 db., of which 3 to 5 db. are credited 
to the With the daisy petal 
nozzle alone, average through 
cut the noise frequency band is lowered 
but at high frequencies it is increases 
With the ejector and daisy petal com 
distribution of with 


pe iks at opposite 


cases the 


gap 


reduces 
increases its mass 


velocits mecans 


11¢ 


| 


1 bypass or afterburner and 


decre iscs 


unaided daisy petal n 


increase, drag 
eyector rise than 


retracted to 


l otal 


suppress r is 


ejector 
intensit\ 


bined, intensity 
frequency has 
ends of the frequency scale, both of 
which are lower than unsuppressed 
levels. Average figure for the 


suppressed DC-8 is about 3 db. below 
1] 
il 


two 


nos 


the avcTagc¢ produced by CI 


transports 


prope 
driven four engine 

Douglas 
clam-shell 
thrust equal to 40 

I'rim change is of the same order as 
that caused by extension of the flap 
Its primary cause 1s not the pitch up 
moment exerted by the thrust 
but a change in the pattern of air flow 
over the wing due to circulation of 
the reversed jet blast 

(This is the first of two articles on the 
Douglas DC-8. The second will appear 
in next week's issue 


reverser 18 a convention 


design producing — revers« 


of forward thrust 
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A MESSAGE TO AMERICAN INDUSTRY 


© ONE OF A SPECIAL SERIES 


ow Research Shapes 
Our Future Prosperity 


If you are looking for an industry that 
is going to keep on booming in 1958 and 
every year for the next decade, here it is. 
It is the industry of technological innova- 
tion through research and development. 

Last year this great new industry spent over 
$7 billion to discover and develop new indus- 
trial products, processes and equipment. This 
year the preliminary McGraw-Hill survey in- 
dicates that total expenditures for industrial re- 
search and development will be even greater, 
perhaps as much as $8 billion. Of the companies 
surveyed, 57% plan to spend as much as in 
1957 and 38°, plan to spend more. 

The sustained expansion in research 
and development is the best guarantee we 
have that the current decline in business 
investment in new plants and equipment 
will be relatively short-lived. There can be 
no prolonged decline in investment in an econ- 
omy where technology is changing rapidly. 

This editorial is designed to show how the 
continued surge in research and development 
can be expected to lead first to new products, 
and eventually to renewed expansion of invest- 
ment in new industrial plants and equipment. 
Such expansion is the essence of national eco- 


nomic growth. 


A Slow Start 

The impact of research on sales and invest- 
ment is still very gradual. Research spending 
itself has more than doubled in the last four 
years. But only 32% of all manufacturing firms 
report significant capital outlays to make new 
products. We are not reaping the full dividends 
of industrial research as yet for several reasons: 

@ Research expenditures were relatively 
small until the Korean War of 1950 brought 
substantial government contracts in aviation, 
electronic and related fields. Heavy research 
outlays for civilian and industrial products 
came even later. 

®@ There is an average lag, according to re- 
search directors consulted by the McGraw-Hill 
Department of Economics, of roughly seven 
years from the start of research until the prod- 
uct is ready for large scale output — about five 
years of research and at least two years to 
solve production problems and develop markets. 

® Complex products, such as new consumer 
durables and industrial machinery, have an 
even longer time lag. 

However, new developments are certainly un- 
derway. Research began to increase in all lines 
of business when Korean War restrictions and 





the excess profits tax came to an end in 1953. 
The tax revision ¢& 1954 added a new incentive 


by making researci*eutlays deductible as a cur- 


rent business expense. By 1955, the research 


boom was on. 


When Is The Payoff? 

With a lag of about seven years, it will be 
the early 1960s before these new developments 
become a dominant factor in capital investment. 
But once the flow of new products and new proc- 
esses starts, it will accelerate sharply — just as 
research spending has accelerated in the past 
few years. 

By 1960, over $50 billion in sales will be 
coming from products not on the market as re- 
cently as 1956. Sales of new products will in- 
crease year by year, but they will gain most in 
1960-1962, or five years after the recent spurt 
in research expenditures. 

Capital expenditures to manufacture new 
products will also rise, but with a slightly long- 
er lag. Here the sharpest rise should come in 
1962-1965, as the new products reach a volume 
that calls for a significant amount of new capac- 
ity. In most cases, initial output of new products 
will come from existing capacity. 

This timing of a new wave in capital invest- 
ment appears logical on other grounds. Popu- 
lation experts forecast an upsurge in marriages 
and births around 1965. So by 1962, industry 
will be starting to tool up for new mass markets. 

The important point is this: As we ap- 
proach the 1960s more and more sales 
and investment will be in new products 
growing out of research. By 1960 well over 
10% of manufacturing sales will be in new 
products not on the market in 1956. 

Meanwhile — research will help stabilize 
capital spending by raising the level of mod- 
ernization and replacement expenditures. Of 
course, research does not eliminate all the ups 
and downs in the demand for capital goods, for 
there remain variations in the amount spent to 
expand capacity. But a high level of moderni- 
zation, to cut costs and improve quality, does 
put a floor under any drop in investment. 


What To Expect 


During the next few years we can expect an 
increasing flow of new materials, new metallic 
alloys, new machinery — primarily those devel- 
opments coming out of long-established research 
programs in the chemical and electrical indus- 
tries. Industry will make wider use of special- 
ized computers and automated equipment. 

But the dramatic payoff on research comes 
even later. In the early 1960s the consumer 
goods industries will begin tooling up for their 
really new products — things so basically new 
they can change the way a family lives. Such 
items as plastic houses, paper apparel, turbine 
autos are under development right now. But it 
will take several yéars to get costs down and 
for population and incomes to grow to the point 
where mass markets are created. 

When we reach that point in the mid-1960s, 
there will begin the greatest surge of capital 
investment in all history. And then — around 
1965 — the new processes (full automation, 
atomic power, continuous steel casting) which 
are the slowest and most expensive part of the 
research chain to develop, will come into play. 

The combined impact of new products 
and new processes, to meet an expanding 
market, will thus be felt in the mid-1960s 
— eight to ten years after the recent sharp 
increase in research spending. The full im- 
pact is that far away because of the lags for 
applied research, pilot plant studies and market 
introduction. But to a large degree the pros- 
perity of the 1960s has already been shaped by 


the research programs’ now underway. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 
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HALLAMORE ELECTRONICS COMPANY / a division of the SIEGLER CORPORATION 








UTX Sabreliner 
| Wing, Fuselage 


. 
=e 


Joined Together 


North American Aviation’s UTX Sabreline: 
utility-trainer is expected to roll out at the 
end of May. Flight date is set for July 30, 
subject to delivery of General Electric J85 
turbine engines. Aircraft will be tested at 
Palmdale, Calif. Above and at right, wing is 
removed from jig, lowered to tripod support 
jacks for mating with the fuselage. 


Sabreliner fuselage is being mated with wing. Fuselage is raised by sling, moved into position over wing center section, then lowered onto 
wing for joining to center section. Nacelles (without engines) are supported on horizontal pylons extending from aft fuselage sides 
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LMEE-designed G3-H flight control systems sense the effects of 


outside forces correct for them with effortless, better-than 


human speed. Assured of stability, relieved of basic flight control 
problems, the pilot is free to make his own essential contribution Progress /s Our Most Important Product 


to mission effectiveness. > > LMEE-designed G3-H flight control YN 

systems have already logged several thousand hours of operational G ENERA L & ELE CT ie | C 
flying in the McDonnell Demon. For information on how LMEE’s basic 
family of integrated flight control components can be adapted to 
your aircraft or missile applications, write for booklet Dept. 3A. 


DEFENSE ELECTRONICS DIVISION 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT ‘N THE 
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Tests Predict Avionies Field Failures 


By Philip J. Klass 


New York—New component failure 
rate data obtained from more than one 
million hours of tests on over 50,000 
avionic equipments now makes it pos 
sible for Collins Radio Co. to ac- 
curately predict failure of its equipment 
in field use. 

Using component failure rate data 
gathered in 24 yr. of factory testing, 
Collins’ estimated mean time between 
failure for two types of airborne equip 
ment checked within 15% of the actual 
field use experience for two types of 
iirborne avionic equipment, R. L. Van 
der Hamm reported during Institute of 
Radio Engineers convention here. 
eHigh frequency communications 
transceiver, used by both airlines and 
military, experienced a mean time be 
tween failure of 700 hr., compared to 
predicted figure of 610 hr. 
¢ Complex military transceiver, with 
predicted time between failures of 95 
hr., actually showed 86 hr. between fail 
ures in field use 

Accurate prediction of equipment re 
liabilitv in the past has been difficult 
hecause of wide discrepancies between 
published figures on component failure 
rates, each obtained from different 
sources under different conditions, 
Vander Hamm said. For instance, 
vacuum tube failure rates per 1,000 hr 
use have been reported at between 5% 
and 25%, resistors between 0.04% and 
5%, capacitors between 0.08% and 
2.4%, Vander Hamm noted 

If designer uses most pessimistic fig 
mes for predicting mean life to failure, 
he might come up with a figure of “X” 
hours, whereas a figure of “20X”’ is 
obtained by using the most optimistic 
failure rate data previously available. 


Note of Caution 


Vander Hamm cautions, however, 
that the Collins component failure rate 
data cannot be used indiscriminately by 
other avionics manufacturers 
of possible differences between com 
pany design practices, quality control 
procedures, reliability techniques and 
other intangibles. For example, Collins 
emplovs a minimum component derat 
ing factor of two, whereas some com 
panies may use larger, smaller, or no 
derating. 

With this note of caution, Vander 
Hamm presented the following figures 
on component failure rates per 1,000 
hi operation: 
® Vacuum tubes: 3.4%. 


because 
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Motors, dynamotors: 
e Switches: 0.7%. 

@ Relays: 0.5% 

@ Diodes: 0.45%. 

e Transformers, inductors: 0.4%. 
eR. F. Coils: 0.15%. 

e Connectors: 0.07%. 

e Capacitors: 0.63%. 

© Resistors: 0.0089%. 


Test Details 


Data are based on special reliability 
tests conducted on every piece of equip- 
ment produced at Collins’ main plant in 
Cedar Rapids during past 24 yr. These 
tests were run following regular produc 
tion line inspection performance tests 


during which equipment might be op« 
ated anywhere between 2 hr. and 40 hr 

Reliability consisted first of 
five-minute exposure to 2G vibration 
followed by 20 hr. of power-on 
operation included mechanical 
cvcling and keving to simulate 
field operation 

‘Infant mortality’ 
those occurring during normal factor 
testing—were intentionally excluded 
from the Collins component failure rate 
data inasmuch as these usually ar 
weeded out before equipment reach« 
the field. 

In order to obtain data which reflect 
random failures in the field, Collins als 


tests 


30 cps., 
which 
mctua 


type failure 





TYPE AND SUB TYPE 

Capacitors 
Electrolytic, Aluminum, Commercial 
Electrolytic, MIL-C-62, MIL-C-3965 


Mica, Silvered, Button, MIL-C-10950 
Mica, Silvered, MIL-C-5 
Mica, Foil, MIL-C-5 


Ceramic, Hi-K, MIL-C-11015 
Ceramic, JAN-C-20 
Ceramic, Variable, MIL-C-81 


Paper, MIL-C-25 
Paper, Better than MIL-C-25 


Air, Variable, Transmitting 
Air, Trimmers, JAN-C-92 
Total (Capacitors) 


Resistors 


Wirewound, Fixed, Low-Power, 
R-184 
Wirewound, 


R-26 


W irewound, 


Fixed, High-Power, 


Fixed, Precision, MII 


Composition, Variable, MIL-R-94 

Composition, Fixed, MIL-R-11 

Film, Fixed, MIL-R-10509 
Total (Resistors) 


Tubes 
Inductors, 


Vacuum 
Transformers, Filters 
Switches 

Motors, Dynamotors 
Connectors 

R. F. Coils 

Diodes 

Relays 





Component Part Failure Rates 


(Derived From Equipment 20-hr. Reliability Tests) 


JAN. 
JAN. 


R.93 360 


Failure 
Rate 

% 41,000 
Hours 


Total 
Operating 
Hours x 10° 


Total 
Failures 


450 2 0.44 
3,400 0.21 


0.029 
0.15 


41,000 
5,400 
660 


37,000 
20,000 
11,000 


0049 
0.065 
0.018 


0.14 
0.09 


1.360 
38,000 
170 
2,100 0.047 
540 0.063 


680 


900 0.017 


300 0.15 
98,000 0.0041 
2.000 


110,240 0.0089 


19,000 
5,000 
10,000 
2,600 
10,000 
13,000 
2,200 


7,000 











... must be accurate... must be reliable 


These Qualities are the Standard for 
Engineering and Production at Daystrom 
Instrument. 


Our engineers and production specialists working together as a hard-hitting 
team have established an outstanding performance record in the manufacture 
of Radar Antenna Pedestals and related intelligence equipment. We have the 
necessary machine tools and other facilities to get the job done on a prototype 
or volume production basis. 


We can meet your immediate requirements or help you plan for your long- 
range needs. 


Contact us now for complete information about 
our qualifications in the Radar Intelligence field. 


DAYSTROM INSTRUMENT 


Division of Daystrom Tnc. 
ARCHBALD, PENNSYLVANIA 















































cxcluded component failures due to 
faulty design or manufacturing tech- 
niques, 

Every component failure was an- 
alyzed, placed in one of three following 
categories 
¢ Manufacturing assembly error—such 
as cold-solder joints, pinched leads or 
improper adjustment—34%. 
© Design deficiency—such as exceeding 
safe component rating or poor mechan- 
ical design—12%. 
¢ Components themselves—not a result 
of other two factors—54%. 

Only the failures in this late cate- 
gory were used in computing compo- 
nent failure rates—and not all of these 
were included. 


Bad-Batch Failures 


Where component failures were of 
an epidemic or bad-batch nature, or 
where there were large numbers of the 
same component failures because of 
time required to obtain and introduce 
an improved quality replacement, these 
failures also were excluded. 

As a result, the component failures 
which were used in computing failure 
rates represent, Collins believes, the 
random failures which can be expected 
in service in a well-designed, well-con- 
structed piece of avionic equipment. 

At first glance it might appear that 
the Collins data are not valid because 

















































MORE than one million hours of reliability testing, accumulated on over 50,000 individual 
avionic equipments during 24 yrs., has provided new component failure rate data which 
enables Collins Radio Co. to accurately predict reliability of equipment in field use. 


of the totally different environments at 
the factory and in the field, Vander 
Hamm admits. 


Predicting Field Reliability 

However, by proper application of 
components with deratings which take 
account of field environment, Vander 
Hamm believes that factory test data 
are applicable to predicting field relia- 
bility. 

This appears to have been substan- 


tiated by two airborne equipment com 
parisons cited 

It might also be argued that a col 
lection of data based on many equip 
ments operated for 20-hr. periods is not 
representative of failure rates encount 
cred in a single equipment over a long 
period of usage. However, Collins sub 
jected 500 equipments to 50-hr. tests 
and another batch of 15 to tests rang 
ing from 200 to 750 hr. There was 
no significant difference in component 
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This announcement is under no circumstances to be construed as an offer to sell 
fier to buy any of these securities. The offering is made only by the Prospectus 


$60,000,000 
Douglas Aircraft Company, Inc. 


5% Sinking Fund Debentures, Due April 1, 1978 


Interest payable April 1 and October 1 





Price 100% and Accrued Interest 


Copies of the Prospectus may be obtained in any State 
other dealers or brokers as may 
lawfully offer these securities in such State 
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ENERAL ELECTRIC HMEE 
INTERVIEWING PROGRAM 
FOR NEXT TWO WEEKS 







DATES 


NTERVIEWS 
ee A Pa. April 21 -22 
Cedar Rapids, lowe April 21-22 
Cincinnati, Ohio April 23-24 
Denver, Colo. April 23-24 
St. Lovis, Mo. April 25-26 
Kansas City, Mo. April 25-26 
Detroit, Mich. is eo 
i Wisc. pri - 
Milwaukee, 92 


Chicago, We 
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failure rates between these two special 
tests and the regular 20-hr. test data, 
Vander Hamm says 

Collins is, however, continuing its re 
liability testing program and plans to re 
evaluate all data in another vear. An 
other check on the validity of the data 
should be possible late this year or early 
in 1959. Under cognizance of Aero- 
nautical Radio Inc. (Arinc), program is 
underway to compare the component 
failure rates in a number of military 
AN/ARC-52 ultra-high frequency trans- 
operated both in long-term 
bench tests and in field use under carc 
ful surveillance to obtain reliable in 
formation 


ceivecrs 
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> Small Wonder—Airborne digital com 

puter being developed by Litton Indus- 

tries for use in Navy airborne earl 

warning (AEW) aircraft, will use 40, 

000 diodes and 10,000 transistors, 


which partially explains rising sales of 
semiconductor industry 


one 
"| 














> Good News—Increased funds for basic 
research and development in compo- 
nents, perhaps as much as $10 million 
over present levels, will be authorized 


VENDORS, AIRLINES, FBO’s, PILOTS: 





Where Were You When The Source Went Out? 


DARK IS DANGEROUS IN SUPPLY EMERGENCIES 
’ bottleneck 


along the way in transit. Southwest Air- 
motive provides vital emergency “insur- 


Whatever a man or a company needs, 
he’s in the dark, figuratively speaking, if 
he has but one source of supply and some- 
thing happens to knock it out of commis- 
sion 

The sleepy gentleman here had pre- 
pared for just such an emergency: When 
the “fuse blew,” he had a trusty candle 
within arm's reach by the bed—a second 
source of light-supply to see him through 
the night 

Now, as a distributor of America’s 
finest aviation components and parts, 
Southwest Airmotive is not unlike the 
candle as a‘second source of supply. When 
an airline, a fixed base operator, or a fleet 
owner depends on the manufacturer as a 
single source, it can be entirely in the dark 
supply-wise in time of strike, disaster, or 
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DISTRIBUTION DIVISIONS: KANSAS CITY * 


shortage at the factory, or 


ance”"—a second source, with items on the 
shelf ready for instant delivery whenever 
needed 

This second source guarantee is, we 
think, one of the most valuable services a 
distributor can perform; another reason 
for his existence and ever-increasing value 
to the industry 

Whether manufacturer or user, here's 
a question you should answer: Where will 
YOU be when the source goes out? For 
vital second-source facts, contact Market- 
ing Manager, Distribution Division, 
Southwest Airmotive Co., Love Field, 
Dallas, Texas. 


LOVE FIELD, DALLAS 
DENVER 


by Defense Department shortly. Move 
is intended to improve component re 
liability. Funds will be spent by three 
military services, supplementing thei 
existing programs. 


> Doppler Navigator—Collins Radio Co 
expects to flight test first model of its 
transistorized Doppler ground-speed, 
wind drift indicator late this year, hopes 
to have prototypes of the 65 Ib. system 
available for airline evaluation early in 
1959. Production models are slated to 
be available late in 1959. Collins will 
use FM/CW system, emploving Janua 
(three-beam) technique, operating in 
X-band (8,800 me.) Overall accuracy 
(including indicator errors) is expected 
to be within 3 kt., +0.6% for ground 
speed; +1 deg. for drift angle. 


> No ATA Decision on DME —Airlines 
are holding back on an official industry 
decision to make fleetwide purchases of 
l'acan-compatible DME pending results 
of airline evaluations of DME-T and of 
Doppler auto-navigators which some ob 
servers believe will eliminate need for 
DME-T. United, American and North 
west are among the airlines expected to 
participate in the evaluation. 


» Easy Money—East Coast Conference 
on Aeronautical and Navigational Elec 
tronics, to be held Oct. 27-28 in Balti 
more, will award two prizes, $100 and 
$50, for the two best technical papers 
submitted. To be eligible, papers must 
be received by Sept. 1, with 500-word 
abstracts with brief professional record 
of the author by Mav 15. Write to W 

A. Scanga, Technical Program Chair 
man, Aircraft Armaments, Inc., Cock 
evsville, Md 


> “Poor Man’s” DME—New type of 
distance measuring equipment which re 
quires only small adapter to enabk 
VOR or VHF communications receiver 
to give pilot his distance from a simi 
larly equipped ground VOR or VHI 
station, has been developed by Bendix 
Radio Division of Bendix Aviation 
Corp. Accuracy is quoted as within onc 
to two miles at ranges of 100 mi. Air 
borne interrogator (adapter) provides an 
800-cvcle tone modulation of airborne 
transmitter which is transmitted for one- 
quarter second, causing ground station 
to reply with similar tone modulation 
with identical phase to received signal 
Airborne unit compares phase of trans 
mitted and received signals to compute 
distance to ground station. Present air 
borne DME adapter weighs 5 Ib., meas 
ures 7 x 64 x 104 in., but this could be 
reduced by 50% in production, Bendix 
estimates. Company is not pushing 
technique for civil use as alternate to 
Vortac DME, but plans to demonstrate 
equipment to interested civil and mili 
tary agencies. 
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You can depend on Hyarr 
jet engine bearings... 
for PROTOTYPE 
QUALITY in 
QUANTITY ! 





When HYATT builds your jet engine bearings. you get 
production know-how unmatched anywhere in the 
industry. We have the skills and facilities to maintain 


unvarying prototype quality throughout quantity 





production. Every bearing we deliver will measure up— 


ALLISON T-S6G not merely to your minimum specifications, but 
TURBO-PROP ENGINE to your highest expectations! 


USES A TOTAL OF i118 


HVATT HY-ROLL BEARINGS For size ranges and load ratings of standard HYATT 


3 IN THE POWER SECTION Aircraft Bearings, request Catalog A-56. For expert 


18 1m THE GEAR BOX engineering and production help in solving special 





bearing problems, contact Hyatt Bearings Division, 





General Motors Corporation, Harrison, New Jersey. 





— GM 


— a 
— eS Another V contribution to aviation progress 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT IN DUSTRY 
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FOR THE FLYING EXECUTIVE 


— 


High comfort is now a business-twin reality! No more uncomfortable 


oxygen masks for high-altitude flying. Now—in the 4 to 6-place 
Alti-Cruiser—you fly at the altitude of your choice, above the 
weather, and enjoy the comfortable cabin pressure of an airplane 
flying thousands of feet lower. 

No longer do you have to choose between a time-wasting flight 


es ; 
“naa around bad weather and an uncomfortable flight through it. In your 


> cor * PERFORMANCE : 
'. -* COMFORT 


— . . ° ° , . 
.. SAFETY ° unavailable in any other executive twin. You remain fresh, ready 


Alti-Cruiser you fly over the weather to your destination—in airline 
comfort. 


In the air or on the ground you enjoy full cabin air-conditioning, 


. 
. . 
étage een @* 


for productive action at all times—and you always arrive on time. 
Get the complete story. Send today for your copy of the 


fact-filled, illustrated brochure. 


AERO DESIGN & ENGINEERING CO © TULAKES AIRPORT © P.O. BOX 118 © BETHANY, OKLAHOMA 
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EQUIPMENT 





Aeroquip Makes Titan Hose Joints, 
Nuclear-Powered Aircraft Valves 


Jackson, Mich.—Acroquip Corp. is 
expanding and diversifying with new 
products and techniques to keep pace 
with developments in the fields of jet 
engines, ballistic missiles and nuclear 
powered aircraft. 

While still devoting considerable 
time and energy to refining its staple 
product—a wide line of medium and 
high pressure, high temperature flexible 
aircraft hose, associated fittings and 
couplings—Aeroquip and its divisions 
are embarking on several new endeavors, 
some of which are totally unrelated to 
flexible aircraft hose. 


Product Developments 


Latest product developments at Aero- 
quip and its divisions include: 
¢ For jet engines: precision hollow vane 
and stator assemblies that are formed, 
welded and inspected in a fully auto- 
mated machine which turns out con- 
stant section blades at company’s Mar- 
man Division on the West Coast. Com- 
pany contemplates being able to make 
blades. with twisted sections and tapered 
walls by putting them through addi- 
tional processes. 
¢ For ballistic missiles: 6,000 psi. op- 
crating, 24,000 psi. burst pressure 
leflon hose and reusable fittings for 
servicing pneumatic systems on mis- 
siles. (Previous maximum operating 
pressure for flexible hose was in the 
3,000 psi. range). Marman-made Cono- 


. 





seal wide temperature range, high pres 
sure (up to 6,000 psi.) all-metal tubing 
joints are used on many missiles and 
entirely on the Martin Titan, accord 
ing to the manufacturer. 

e For nuclear-powered aircraft: oversize 
check valves, 18 in. in diameter which 
weigh 350 lb. and 400 Ib. respectively, 
have been produced for General Elec 
tric’s Aircraft Nuclear Propulsion Divi- 
sion. Units are enlarged versions of the 
Marman in-line check valve used on 
many of today’s aircraft and jet engines 
Valves incorporate poppets which weigh 
90 Ib. and whose movement is damped 
by specially-designed shock absorbers 
and an 18 in. diameter, metal-to-metal 
lap-finished seat. Each valve will handle 
a flow of 2,700 Ib. of air per minute 
and will withstand a pressure of 250 
psig. 

Aeroquip says that the Marman check 
valves will be installed initially in an 
atomic reactor used in a test propulsion 
unit driving a railway flatcar. When 
the check valves have successfully passed 
their operating tests, they will be used 
in an atomic engine designed to power 
a nuclear aircraft. Conoseals also are 
going into General Electric’s atomic 
engine. 

Aeroquip’s Marman Division devel 
oped a new automatic forming and 
welding technique to manufacture pre- 
cision hollow vane and stator assem- 
blies for gas turbine engines. To date, 


SY pe ; j al 
ALO Ss oS 
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PRECISION hollow vanes were first fabricated by a fully automated machine at Aeroquip 
Corp.’s Marman Division on the West Coast. Vanes are for Continental J69-T-9 turbine 
engine. 
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“7 PUMP 
ea BPRIMERS 


by 
Arthur A. Nichols 





High efficiency liquid 
coolant pumps for 
electronic equipment 


For electronic equipment operating at 
high altitudes, air cooling of high input 
components becomes troublesome be- 
cause lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 





Fig. 1. Electronic equipment coolant pump. 
We have designed and built thousands 
of pumps especially well suited to 
electronic equipment coolant service 
for both airborne and ground installa- 
tions (Fig. 1). 

Our ability to tailor pump configura- 
tion to meet specific performance and 
envelope design conditions provide im- 
portant advantages to the electronic 
engineer faced with a problem in 
weight and space conservation. While 
this is of definite concern in nearly all 
aircraft and missile installations, it is 
particularly important to retrofit pro- 
grams because the new equipment 
must be made to fit existing space. The 
availability of Nichols pumps having 
unusual design adaptability, plus in- 
herent flexibility and compactness in 
application makes them particularly 
attractive. 

This feature of custom pump design 
not only means maximum simplicity 
in piping but permits further simplifi- 
cation of system design by incorpora- 
tion of relief valves and other system 
accessories in the pump itself. Nichols 
pumps can be supplied with shaft 
configurations to suit drive require- 
ments in accordance with the method 
of coupling best suited to the applica- 
tion. We can also supply complete 
motor driven pumps with integral 
assemblies of pump and motor. 
Technical data is available and your 
inquiry is invited. 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 
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some 200 blades have been furnished to 
Continental Aviation & Engincering 
Corp. for tests as turbine star stators on 
the company’s J69-T-9 and J69-T-19 
powerplants. 

Continental research officials told 
\viaAT1on Week that “our interest in 
the blades is high, although our experi- 
ence with the units to date is not suffi- 
cient to make a fair evaluation.” 

Ihe 60-ft. long machine cost 
$250,000, requires a single operator 


IN-LINE check valve was built by Marman 
Division for General Electric (Evendale) 
Atomic Propulsion Division. Internal duct 
size is 18 in. All-stainless unit weighs 400 Ib. 
These over-size units are enlarged versions 
of the Marman in-line check valve used on 
many of today’s aircraft and jet engines. 
Valves have poppets which weigh 90 Ib. 





Serving 


during its 


Bonanza 


plus a helper who feeds in stock and 
performs other operations as required. 

Sheet or coil stock is automatically 
fed into the machine which forms, 
welds and inspects continuous lengths 
of precision-made blades by passing the 
metal through 30 transfer stations. 
Vane surfaces are scanned by elec- 
tronic instruments during the manufac- 
turing process to hold surface toler- 
ances to .002 in, 

Aeroquip says that a new welding 
process it developed, and which is used 
by the machine, produces a continuous, 
homogeneous weld nugget % in. wide 
to make the hollow vane as structurally 
sound as a drawn tube : 


Evaporation Slow 
In Oxygen Converter 


Liquid oxygen converter for aircrew 
use is warranted against excessive evapo- 
ration loss by its maker, the Linde Co., 
Division of Union Carbide Corp. 

The five-liter converter carries a one 
vear warranty assuring against a loss 
of more than 24 Ib. per 24 hr. period. 
Container consists of two concentric 
shells with annular space under powder 
The 9 Ib. unit supplies 
enough oxygen to sustain one man 
above 35,000 ft. for 24 hr. It will 
supply 10 men for 24 hr., or any pro 
portion in between. Operating at pres 


vacuum. 


resort cities 


CALIFORNIA 
ARIZONA 
NEVADA 
AND UTAH 


Western States 


th year of service, 


FIVE-LITER liquid oxygen converter can 
supply 24 hr. of gaseous oxygen for one air 
crew member. Converter, manufactured by 
Linde Co., Division of Union Carbide 
Corp., can deliver wp to 150 liters of gaseous 
oxygen per min. Lightweight units weigh 
about 9 Ib. Vacuum of the oxygen con- 
verter is checked by mass spectrometer. 
Container consists of two concentric shells 
with annular space under powder vacuum. 


sures of 70 psi., the converter delivers 
up to 150 liters of oxygen per min. 

Consisting of two concentric shells 
with the annular space under powder 
vacuum, the unit meets specifications 
of MIL-C-25672 (USAF) requirements 
at ambient temperatures of —65 to 
+260F. 


SALT LAKE CITY 





Air Lines wishes to thank those with whom it is connected: 


AMERICAN CONTINENTAL FRONTIER 


LOS ANGELES AIRWAYS 
SCANDINAVIAN 
TWA 


PAN AMERICAN 
SOUTHWEST 
UNITED WESTERN 
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AVIATION PRODUCTS 





Correlation Counter 


Mechanical counter for instrumenta 
tion cameras provides a simple method 
of correlating events recorded by two ot 
more cameras or other instrumentation, 
eliminating need for pulse lighting, the 
maker states 

Model. 652. correlation 
used in photographic instrumentation 
cameras for missiles and aircraft, as well 
industrial and military 


counter. 15 


as in various 
cvaluations 

Mounted on a bracket attached to 
the camera, the counter displays lighted 
numbers in front of the shutter which 
are recorded on the edge of the film 
frame. 

By simultaneously activating counters 
mounted on several cameras or instru 
ments, the user obtains positive correla 
tion, 

A common number appears on frames 
which are related in time. 

Traid Corp., Encino, Calif. 


Acceleration Switch 


Low-cost single-post, single-throw ac 
celeration switch with omni-directional 
sensitivity in a single plane and adjust 
able acceleration setting now is in pro 
duction When preset acceleration 
level is reached in the plane of sensi 
tivity, the switch trips and locks in a 
closed position regardless of subsequent 


accelerations. A reset button returns 
switch to open position 

Manufacturer says Model 117’s small 
size and weight make it useful for emer 
gency exit lighting, destruction of classi 
hed equipment and actuation of auto 
matic fire fighting equipment 

Features of the device 
amp. d.c. resistive load 
minimum life of 10,000 operations; ac- 


celeration setting range of 1.5 to 5.0G 


include 
contacts; a 


So 


with a setting a 
perature range ot 
munity to vibration 
5G 

Maxon Instruments Corp., Long Is 


land City, New York. 


Pneumatic System Valve 


Valve for pneumatic s 
oped for Britain’s Comet IV airline: 
is a hot air electro-pneumatic stop valv« 
from minus 40 


tems de 


with a thermal range 
ambient to plus 365] 

Ivpe MD. 32 can be 
ously energized at the highest temper 
Rated at 24 it 0.6] 
it 20C. When the 
ergized, air from 
ilve passes throug 
1 larger area than 
poppet, thus opening valve 
by shutting off flow of upstream air ft 
Residual air bleeds 
piston clearance to spring chamber 
which is vented to atmosphere. Val 


is normally used for pressures up 
flow-con 


150 ps! It can be 
trolling orifice in its own position with 
f 7 psi. at 5 Ib./min 


kept continu 


tures consumes 
solenoid Is cn 
upstream side of th 
h pilot valve to reat 
the val 


It 1s close¢ 


imp 


piston of 
1 


past 


the piston 


to 


used as 


1 pressure drop 
flow 
Applications include control of o 
pressor-bled air for wing de-icing and 
fuel jettis hot air 
pneumatic  s\ 
weapons and 
Hymatic Engineering Co. 
Worcestershire, England. 


mn 


ming 


emergency 


stems urborne guided 


control] 


Redditch, 


boundary laver 


Unit Moves Jetliner Wheels 


Mobile power vehicle of wheel-mover system developed by Consolidated Diesel Electric Corp. is parked beneath wing of Boeing 


707 


jetliner at start of Seattle, Wash., test flights. Hydraulic gear transmits torque power to 707 wheel rim to propel aircraft on ground 


Note jet engine noise suppressor at right. 
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IERC 
HEAT-DISSIPATING 
ELECTRON 


PREVENT 
COSTLY 
“BIG TUBE” 
FAILURES 


~~ eS 


— AND EQUIPMENT“DOWN-TIME” LOSSES 
CAUSED BY HEAT, SHOCK AND VIBRATION! 


Investigate the extraordinary tube-saving, cost-saving 
potentials of IERC Heat-dissipating Tube Shields — the 
only complete, commercially-available line of effective 
heat-dissipating electron tube shields for miniature, 
subminiature and octal/power size tubes. IERC’s ex- 
panded line of heat-dissipating tube shields for the 
larger size power tubes offer, for the first time, 
a practical method to retain these tubes in severe 
shock and vibration environments! 

The most complete electron tube heat-dissipation infor- 
mation is yours for the asking! Technical data com- 
prised of IERC and independent laboratory test reports 
will be sent upon request on your company letterhead. 


CROSS-LICENSED WITH NORTH AMERICAN AVIATION, INC 


PATENTED OR PATS PEND 


International =k. 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, California 


LATEST addition to IERC’s product line is the IERC HEAT DISSIPATOR for POWER TRAN- 
SISTORS. Effective reduction of temperatures, elimination of heavy, large or finned 
surfaces plus adaptability for use in confined spaces are prime features. Technical 
Bulletin PP112 is included with general IERC information sent on request. 


Heat-dissipating electron tube shields for miniature, subminiature octal and power tubes 
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Pressure Transducer 


Cavity type pressure transducer util 
izes the unbonded strain wire principle 
for measuring pressure under extrem¢ 
environmental conditions. Designed 
for measurements of fluctuating of 
steady state pressures in liquids ot 
gases, the instruments are used for 
measurements in hvdraulic and pneu 
matic lines in missiles and_ aircraft 
Water depth determinations, bottom 
of oil wells, gas and oil pipelines and 
the monitoring of chemical and petrol 
cum vessels are other applications 

Glennite, PSG-1 Series pressure 
transducers are supplied in ranges of 
25, 40, 100, 150, 200, 250 and 300 
psi. for performance in temperatures 
from —100F to +300F. Constructed 
of Monel housing and stainless steel 
cavity, fluids can be used as a pressure 
media only if they are non-corrosive to 
tvpe 417 stainless steel. 

Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. 


Fuel Tank Valve 


Fuel valve prevents pressurizing air 
from being drawn from fuel tank by 
closing the tank outlet before the fuel 
level falls below the valve inlet. Fuel 
cannot return to tank. Unit is insensi 
tive to accelerations and fuel contami 
nation, the maker states. Thin wall 
aluminum castings reduce weight, and 
ceramics are used to withstand extreme 
temperature variations. Valve meets re¢ 
quirements of MIL-E-5272a. 

Sales Engineering Dept., Aero Supply 
Mfg. Co., Corry, Pa. 
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Post landing photographs of Northrop Snark missile show that its recovery system of two Y-shaped skids retractable into fuselage togeth« 
This indicates good lateral control during recovers 


with skids at wing tips make for a chase-plane-controlled landing with little damage. 
Right wing rests on its tip skid. Note drag chute at rear 


I'wo doors open outward and one swings aft to allow skid to drop (top). 
Recovered Snark (below) is hoisted for removal to Northrop hangar. 
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QUALITY 
PERFORMANCE 
EXPERIENCE 


in a light weight package 


In defense preparedness and space conquest programs, Stewart 

& Stevenson Ground Support Units offer the maximum in 

performance characteristics and dependability. They are light 

weight, compact, provide greater accessibility, low noise level, 

minimum maintenance. 

This Stewart & Stevenson All-Weather 45 KW, 400 Cycle AC Self-Propelled Generator Set for 
Diesel Ground Support Set, with an electric load sensing Jet Starting. 

governor, is typical of those being used in our missile and 400 epile grideo Gow 
defense programs. 60 KW - 150 KW 

Stewart & Stevenson brings experience to the ground support Diesel or Gasoline Powered 
generator field . . . experience that is practical, tried and proved 

on both military problems and thousands of commercial appli- 

cations where success depends on day-in-and-day-out operation. 

Stewart & Stevenson provides undivided service responsibility 

and guarantees units to perform as specified. Please write for 

complete information and specifications on performance-proved 

Stewart & Stevenson AC Diesel Generator Sets. 


STEWART & STEVENSON SERVICES, INC. 


Main Office and Plant: 4516 Harrisburg Bivd., Houston 11, Texas 
Phone CApitol 5-534. 
Branches: Corpus Christi, Dallas, Lubbock, San Juan, Odessa. 
Representatives: San Antonio, Longview, Brownsville, Tyler, Pecos 
Export: Room 1405, 74 Trinity Place, New York, N. Y. 


THE WORLD’S LARGEST DISTRIBUTOR OF DIESEL ENGINES 
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WHAT'S NEW 





Telling the Market 


Description of platinum-clad metals, 
Technical Data Bulletin PLA-5, Gen- 
eral Plate Division, Metals & Controls 
Corp., Attleboro, Mass. Bulletin 
No. 341 explains how the technique of 
resistance welding is adapted to the 
production process, Sciaky Bros., Inc., 
4915 West 67th St., Chicago, Ill... . 
Description of the performance and 
specifications of the Kth 57 cine theo- 
dolite for ballistic and missile photog- 
raphy, brochure, Perkin-Elmer Corp., 
Norwalk, Conn. 


Construction details, photographs 
ind description of Eccosorb Anechoic 
chambers for VHF, UHF and micro- 
wave free-space rooms, brochure, E-mer- 
son & Cuming, Inc., 869 Washington 
St., Canton, Mass. Dimensional 
drawings, assembly procedures and 
tooling information on one-piece and 
two-piece compression sheath connec- 
tors for shielded or coaxial cable, cata- 
log, Omaton Division, Burndy Corp., 
Norwalk, Conn 


Diffusion Process Makes Plain Car- 
bon Sheet Stainless, illustrated bulle 
tin, Chromalloy Corp., 450 ‘Tarrytown 
Rd., White Plains, N. Y. . . . Catalog 
No. 500 describing company’s ex- 
panded facilities for engineering and 
manufacturing rigid tubing compo- 
nents, Advertising Dept., Acroquip 
Corp., Jackson, Mich. . Construc- 
tion, specifications and operating char- 
icteristics of Romulus Tool and Engi- 
neering Co.'s milling spindles, catalog 
No. RT-58, Denham & Co., 925 Book 
Bldg., Detroit 26, Mich. 


Configurations of Exit Taxiways 
From Runways, Research Report No. 
25, Institute of ‘Transportation and 
lraffic Engineering, University of Cali 
fornia, Berkeley, Calif. Informa- 
tion, photographs, flow diagrams and 
dimensional drawings of the Beckman 
Electrolytic Hygrometer, Bulletin EH- 
4001, Beckman Process Instruments 
Division, Fullerton, Calif. 


Data Sheet No. 1273 covering de- 
tails of the series 7600 precision po- 
tentiometer, and Data Sheet No. 1289 
covering details of the self-contained 
400-cycle expanded scale frequency 
meter, Helipot Technical Information 
Service, Helipot Corp., Newport 
Beach, Calif Applications, special 
features, dimensional code and torque 
conversion charts, etc. for miniature 
ball bearings, 1958 catalog, Miniature 
Precision Bearings, Inc., Keene, N. H. 
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Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ““NO-MAG”’ has 
these characteristics: 
NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘NOo-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New “NO-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new “‘NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new “‘NO-MAG’’ 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New ‘‘NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘“‘NO-MAG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’” are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ‘“‘NOo-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg., Detroit 2 
2216 South Garfield Ave., Los Angeles 22 - Bridgeport 2, Conn 





Third in a series, 
“Earliest History of Aeronautics” 


1783 
SPACE TRAVEL 
PIONEERS 


Illustrated description of flat surface 
disc grinders, abrasive discs and cylin- 
der wheels, Condensed General Cata 
log, Gardner Machine Co., Dept. 21, 
Beloit, Wisc. . Packing handbook, 
Bulletin No. AD-162, details packings, 
gaskets and seals and their materials 
of construction and uses, The Garlock 
Packing Co., 422 Main St., Palmyra 


The Montgolfier Brothers a) NY. 


\ The ficst really significant phase in man's g Selectalog, annotated directly of 

; conquest of the space above him began in ASG Geciehead aeiteion AMP | 
K b France with the ballooning era of 1783. It was . CCRRICSE CAtRIOSS, nc., 
e in June of that year when Joseph and Etienne 
: ~ Montgolfier demonstrated their first successful 
balloon—a 35 foot diameter linen lined paper bag filled with hot air. It reached 
an impressive altitude of 6,000 feet over Annonay, France. 








Harrisburg, Pa. Descriptive and 
technical data on Pyro-optical, micro- 
optical, radiation, immersion, surface 
and indicating pyrometers, Catalog No 


After several experiments with domestic animals as passengers, the Montgolfiers 175, The Pyrometer Instrument Co.., 
. achieved their ambition of transporting humans in a free flight balloon. On Inc., Bergenfield, N. J... . Specifica 
November 2, 1783 a Montgolfier balloon was set free from its “launching tions and illustrations of dial scales, 
platform” in Paris, carrying as passengers Pilatre de Rozier and the Marquis The Howe Scale Co.. Rutland. Vt 
d’Arlandres. The balloon rose majestically to more than 3,000 feet and traveled 
a distance of 5 miles in 20 minutes. The fuel used for that history-making flight 
was straw, burned to heat the air in the bag. For safety, pails of water were 
carried to extinguish any possible fires. 


Montgolfiers in 1958? 
How would the Montgolfiers fare as 


space pioneers today? One thing is 
certain —they would be aided by mod- 
ern research and testing facilities... 
facilities such as those at Aerotest 129-11 18th Avenue 
Laboratories, the country’s leading cs College Pt. 56, N.Y. 
single source of complete functional (=4 —e ; 

and environmental testing for aircraft, Egme Write for illustrated brochure of 
missile and spacecraft equipment. 


Technical details on a 200-frame-per- 
second 16mm. camera for use in mis 
sile tracking, testing, and airborne 

flight data recording, “Gordent 200 
literature, Gordon Enterprises, 5362 
North Cahuenga Blvd., North Holl 
wood, Calif. . . . Buvers’ guide to hot 
tolled steel bars, structurals, plates 
sheets and strip, technical bulletin No 
11-2, Joseph T. Ryerson & Son, Inc., 
Box 8000-A, Chicago 80, II 
Aerotest facilities and services. 

Sylvania Electronic Systems for Na- 
tional Defense, brochure outlining th« 
company’s capabilities in electronic 
warfare svstems, defensive missile sys 
tems, radar, countermeasures, etc., Svl 
vania Electric Products Inc., 100 First 
St., Waltham, Mass . Physical prop 
erties, specifications and details of 
Servofrax ® for infrared instruments, 
brochure ‘TDS-4, Servo Corp. of 
America, 2020 Jericho Turnpike, New 


Hyde Park, N. Y. 


2+ AT LESS COST! 





Seal simply, positively 
Prevent costly leaks! 


NEW ((oun-PLUG 

ane Descriptions and illustrations of volt- 

age regulated power supplies including 

Now — forget conventional, costly methods of seal- transistorized, magnetic and vacuum 
ing holes that serve as flow or pressure passages. tube tvpes, technical bulletin No 
The Lee “Pin Plug” is a cylindrical plug with a ta- B581, Kepco Laboratories, Inc., 131 
pered reamed hole partway through its center and 38 Sanford Ave., Flushing 55, N. ¥ 
numerous small grooves on its outside surface. 1 Properties, uses, applications and 
Simply place it into reamed hole and drive in the advantages of magnesium alloys and 
tapered pin until ends are flush with products, booklet, White Metal Roll 
casting. Controlled expansion causes ing & Stamping Corp, 88 Moultrie St., 
grooves in plug to “bite” into casting Brooklvn 22. N. Y. 
and form independent seals and retain- ; 
ing rings. Extensive laboratory tests 
report no leaks under normal pres- 
sures, often show bone dry seals up to 
pressures of 40,000 psi. 


Electrical operating characteristics, 
performance curves, application data, 
outline drawings, dimensions, and prices 
of more than 300 different types of 
microwave waveguide components, test 
equipment, and pressure windows, 
Catalog 58CP, Sales Department, 
Microwave Associates, Inc., Burlington, 

Applications and summary of 
clectrical properties of Class 900 silicone 
tubber for wire and cable insulation, 
bulletin, Silicone Products Department, 
General Electric Co., Waterford, N. Y 


SOME TERRITORIES STILL OPEN FOR 
QUALIFIED TECHNICAL 
SALES REPRESENTATIVES 


Write today for Standard 


Sizes and Engineering Data 
*PAT. PENDING 


THE LEE COMPANY 
WESTBROOK, CONN. 
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NEW 1958 como 


AIRPORT... 
BUSINESS 
FLYING“ 
DIRECTORY 


. RELIED ON FOR 26 YEARS BY EXPERIENCED CROSS-COUNTRY PILOTS FOR UP-TO-THE MINUTE AIRPORT AND FLIGHT DATA 


FLY SMART 


KNOW WHAT'S AHEAD CROSS-COUNTRY 
$ 


VIATION 
EEK 
A MCGRAW-HILL PUBLICATION 


PUBLISHED BY 


AIRPORT. 
N 


TAKE ADVANTAGE NOW 
OF SPECIAL FREE OFFER 


LYIN 
DIRECTORY 
= 


GET THE FULL PICTURE — GET ALL THE DETAILS 
YOU'LL SAVE TIME, TROUBLE AND EXPENSE 


AIRPORT FACILITIES — Complete facilities and services of over 
6,000 airports listed by city and state 
State maps show principal airport locations 


At last, all the answers to your cross-country flying questions in one fact filled 
source .. . AVIATION WEEK AIRPORT AND BUSINESS FLYING DIRECTORY $5.00. 
This indispensable cross-country flying aid has won wide acclaim among multi- 
engine chief pilots; charter and air taxi pilots; instructors and fixed based oper- 
ators and thousands of business and pleasure pilots. You'll find in the Directory 
many of the items you've always wanted in one source ranging from facilities 
and services of over 6,000 airports to radio navigation aid frequencies, motels 
and hotels near airports. It covers the vital information needed by cross-country 
pilots in a simple manner. And you'll especially like the handy pocket size which 
makes it quick and easy to use for pre-flighting or in the air enroute. 


FLIGHT INFORMATION — Air navigation radio aids frequencies 
Flight weather and communication station phone numbers 

Out of country entry and exit requirements 

ADIZ MAP 

RECOMMENDED MOTELS/HOTELS Exclusive list of motels and 
hotels at or near airports including distance from airport, prices 
Even if your cross-country flying is limited to one or two jaunts a year, the Direc- and airport pick-up and delivery service 
tory will pay for itself many times over in time, trouble and expense saved. Just 
one unnecessary landing could easily cost you the price of the Directory. 
Knowing what's ahead, you avoid the irritating and time consuming experiences 
of touching down only to find gas, food, nearby overnight accommodations or 
other facilities and services unavailable. We are confident that you'll agree 
with thousands of pilots that the AIRPORT AND BUSINESS FLYING DIRECTORY 


IS the most useful cross-country flying aid. 


BUYING SPECIFICATIONS — Aircraft, navigation and communica- 
tion equipment illustrations and specifications 


eo 
SAMPLE AIRPORT LISTING 
JACKSONVILLE—Thomas Cole Imeson Airport (6) Pub- 
lic Use; 7 mi WN; El 52; Lat 30-25, Long 61-38; 
Jacksonville Cht. Paved runways: E 7000, NW 7000, 
NE 7200. NOTE: 2-way radio required nights, recéiver 
days. Rotating beacon, Bdy, rnwy & apch lighting 
Obstr: Water tank—E, NE; Power lines W of arpt 
parallel to hwy. Services: Storage, Adm Bidg, Control 
eeeeeeveeeeee @ tr, Radio facilities, Omni, ILS, ASR, Range, Com- 
munication station, Teletype, Weather, Major & minor 
@PARTIAL LIST OF CONTENTS repairs, Gas: 80-91-100 Oct, Charter, 24 hr service, 
Limousine, Taxi, Rental cars, Restaurant, Rest rooms, 
Lodging. E. E. Bentley, Mor. Tel: EL 3-5621. Air- 
lines: DAL, EAL, NAL, Riddle, SOU. 


FREE: 


TESTIMONIALS 


BUSINESS PLANE OWNER, SAN JOSE, 
CALIFORNIA — “Couldn't get along with- 
out it.” 


BUSINESS PLANE OWNER, YAZOO CITY, 
MISSISSIPPI! — ‘‘A must for every cross- 
country pilot and a good reference manual 


* airport mileage and direction from city 

eField elevation 
Latitude and Longitude 
Name of aeronautical chart 

@ Runway surface, direction, length and condition 
Right or left traffic pattern 
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Hay - yo COLOR 22” x 49” COAST 
TIC PLANNING CHART 
Suitable. a SNell 


Airport of entry 
® Rotating beacon, code beacon or both 
@ Field lighting 
Field markers 
® Type and directions of obstruction 
@ Hours service available 
Number and size of hangars 
Administration Building 
@ Control Tower 
Landing Fee 
Weather bureau 
® Communications statior 
Navigational radio alds 
Unicom 
9 Aircraft and engine repairs 
» Octane ratings of gas avaliable 
Auto rental 
” Restaurant facilities 
» Motel /hotel 
Courtesy car 
Recreational facilities 
@ Alriine service 
° Many others 


for fixed-base operators. Especially appre- 
ciate the size.” 


PRIVATE PILOT AND PLANE OWNER, 
VALDOSTA, GEORGIA — “| am president 
of a school and use the plane to make 
contacts. | am never without the 
Directory.” 


BUSINESS AND PRIVATE PLANE OWNER, 
DENBY, SOUTH DAKOTA — “I! use the 
Directory on all strange flights.” 


CHIEF PILOT CORPORATE AIRCRAFT — 
“The Directory is indeed an asset which 
provides us with information regarding 
services which may be obtained at air- 
ports which are unfamiliar to us.” 


CHIEF DISPATCHER AIR CARRIER, AT- 
LANTA, GEORGIA — ‘“‘Directory is used 
mainly in our pre —flight planning for 
charter flights operation into airports not 
served by us or other air carriers. We 
have on hand nearly all the other pubii- 
cations on airports, etc., but yours is 
easy to use.” 


Great for flight planning, all airways; principal cities and 
towns, major airports, airway oceanic control areas relief. 
drainage and other pertinent planning information 


330 W. 42nd Street 
New York 36,N. Y. 


ACT 
NOW 
CHART 


Name 


Address 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Please rush my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY plus the FREE AERONAUTICAL PLANNING CHART. 





SUPPLY 
LIMITED ; 


$5 enclosed 
Oo 





$5 Check 
0 


, 
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MIdoILE 


ne 


MAGI 


With the largest power spinning 
machines in the country — capable 
of spinning 54” thick steel up to 7’ 


in diameter — combined with its | 


experience in the missile field*, 
C. W. Torngren Company is perform- 
ing missile metal magic! 





‘ Torngren’s unique, hydraulic, semi- 
automatic MECATORN process is 
especially applicable to experimental 
and prototype designs, affording huge 
savings in tool and piece cost. 


Typical of the parts spun at low unit 


cost by the MECATORN process are: 
venturi nozzles, nose-carrying 
containers, after bodies, bulkheads, 
lox and acid tanks and heads, 
shrouds, bellmouths, ducts, etc. 


*Advance work on ATLAS and TITAN, as 
well as work for leading research institutes, 
universities and defense agencies. 


Send for Free Brochure 


C. W. TORNGREN 


COMPANY, 


144 








INC. 
235 Pearl St. - Somerville 45, Mass. 


Specifications, applications and dc 


scription of Model 103 total tempera- 
ture probe, Bulletin 15511, Rosemount 
Engineering Co.; 9424 Lyndale Avenuc 
So., Minneapolis 20, Minn. . . . Design 
requirements for anti-friction bearings 
of unusual shapes and sizes, Bulletin 
AFB-2, Industrial Tectonics, Inc., Ann 
Arbor, Mich. \pplications and 
description of Alina dial comparator set 
No. 99, Catalog D, Alina Corp., 122 
East Second St., Mineola, N. Y 


Photographs, dimensional drawings, 
charts and description of Beckman 
standard electromechanical breadboard 
parts, Catalog 575, Helipot Corp., divi 
sion of Beckman Instruments, Inc., 
New Port Beach, Calif Applications 
and line drawings with dimensions of 
ways Jones tachometers may be installed 
in different applications, Booklet 58, 
Jones Motorola Corp., 432 Fairfield 
Ave., Stamford, Conn 


Description of high-performanc« 
photographic instrumentation cameras 
and accessories and scoring system for 
use with missile target drones, six page 
folder, Traid Corp., 17136 Ventura 
Blvd., Encino, Calif. Outline of 
services and facilities available for the 
design, development and fabrication of 
models, mock-ups and _ prototypes, 
brochure, PDD Corp., 379 Market St., 
East Paterson, N. J 


Publications Received: 
Five Down and Glory—by Gene Gu 
nev and edited by Mark P. Friedlander: 
Jr.—Pub. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, N. Y. 
$5.75. 

\ history of American aces from the 
Lafayette Escadrille through — the 
Korean War. Contains detailed records 
on USAF fighter pilot kills in both 
World Wars and the Korean Wa 
Written in the hasty, “gee-whiz’’ styl 
of World War II Air Force press re 
leases, poorly researched containing 
many factual errors, and contributes 
little new information on either USAI 
fighter pilots, their tactics or their enc 
mies not already on the published 
record 


Fatigue of Aircraft Structures—Pub 
American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa 
$2.75; 104pp. 

Ihis book covers material of interest 
to metallurgists and mechanical engi 
neers working with problems of fatigu: 


Plane Crash—by Clavton Knight—Pub 
Greenberg, 201 East 57th Street, New 
York 22, New York. $4.50; 213 pp 
Detailed reports of the mysteries of 
major air disasters taken from official 
documents of the Civil Acronautic 


Board, and the F.B.I. 


Boeing 707 Door Tested 


Cabin air pressure seals this plug-type door which will be installed on Boeing 707 jet 
transports when they enter service. Door is higher than doorway; to open, door is reduced 
in height by folding upper and lower ends. Designed by Boeing, door is undergoing tests 
which involve opening and closing at least 25,000 times. 
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Reports Available: 

Che following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com ed 3 
merce, Washington 25, D. C. a rs 





















High Temperature Protective Coatings 
for Magnesium—by C. R. Fitzgibbon, 


f) [. H. Miller and M. A. Glaser, Midland _ | 
Industrial Finishes Co., for Wright Air | e 
Development Center, U. S. Air Force 









April, 1957. $3.00; 112 pp.; (PB 131- 


Ss). 













Methods of Accelerated Weather Dete- 
} rioration for Fluorescent Paints—by 
' F’. M. Noonan and J. E. Cowling, Naval 
Research Laboratory. November, 1957. 
$.75; 23 pp.; (PB 131302). 










Age-Hardening Characteristics of a 
Cast Alloy of Copper-Six Percent Ti- 
tanium—by N. Hehner, H. McCurdy 
ind R. Edelman, Frankford Arsenal, 
U. S. Army Ordnance Corps. July, 
1956. $.50; 16 pp.; (PB 131297). 











Organosilicon Compounds: Part 2—The 
Cyclopentamethylenedialkylsilanes — by 
H. Rosenberg, C. Tamborski and M. D. 
" Rausch, Wright Air Development Cen- 
ter, U. S. Air Force. $.50; 20 pp; 
PB 131389). 










Investigation into the Use of Hetero- 
cyclic Compounds as Lubricant Addi- 
tives: Part 2—by G. B. Butler, O. L. 
Gordon and L. A. Haynes, Peninsular 
{] Chemresearch, Inc., for Wright Air 
Development Center, U. S. Air Force. 
February, 1956. $.50; 18 pp.; (PB 131- 


72 
oi). 















The Determination of Halogen in Gaso- 
line—The Analyses of Organo-Halogen 
Compounds—by W. D. Garrett and 
J. A. Krvnitsky, Naval Research Labora- 
4 tory. October, 1957. $.50; 16 pp; > oa il 
PB 131327). 














High Speed Tensile Data for Cellulose 
Acetate Butyrate—by R. E. Ely, Red- 
stone Arsenal, U. S. Army. July, 1956. 
$.75; 25 pp.; (PB 131242). 











Tables of Thermodynamic Properties of 
Argon-Free Air to 15,000 K.—by J. 







Hilsenrath and C. W. Beckett, National Here is certainty for sale—the surest and best answers to 
Bureau of Standards for Air Research your future data recording and processing needs. Starting 
and Development Center, U. S. Air with the world’s most widely accepted instrumentation 
‘ Force. Se ptember, 1956: $I 25; 44pp.; tape recorder, Ampex has added mechanical and electronic 





PB 131276). 





improvements, new accessories and more modular options 






The best is made even better in performance, reliability 








Porosity in Formed Titanium—R. A. 
Wood, D. N. Williams, H. R. Ogden and versatility. 

and R. I. Jaffee, Titanium Metallurgical For technical information, write Dept. UU-100A 
Laboratory, Battelle Memorial Institute, 
for the Office of Assistant Secretary and 
Defense for Research and Development. 


May, 1957: $1.25; 42pp.; (PB 121628). 
















FIRST IN MAGNETIC TAPE INSTRUMENTATION 













934 CHARTER STREET - REOWOOD CITY. CALIFORNIA 









Phone your Ampex data specialist for personal attention to your recording needs. District 
offices serve the United States and Canada. Foreign representatives cover the free world. 








ROTI Mark 1 


ROTI Mark Il 


Auto-Zoom Lens 





1 
a” 


Satellite Tracking 
Camera 


Sighting Telescope 


Azimuth Alignment 


Theodolite 


P-E optical range instrumentation 
provides vital missile data 


checks behavior from production through flight 


Engineers must see what is happen- 
ing to a missile at every stage of its 
life. And Perkin-Elmer optical range 
instruments help them see .. . on the 
production line where stable plat- 
forms are aligned by P-E theodolites 

. at the launching site where P-E 
instruments first lay the missile for 
flight and then record vital data about 
its ascent .. . downrange where P-E 
tracking instruments let observers 
watch — and learn from — its meteoric 
journey across the skies. 

Data grows more complex as the 
state of the art advances and the de- 
mands upon optical range instrumen- 
tation multiply. That calls for a high 
order of creative engineering. The 
number of P-E instruments -in the 
missile program today demonstrates 
the emphasis that Perkin-Elmer places 
on this singular talent. 


ROTI (Recording Optical Tracking Instrument) 
Mark |— Twin telescopes equipped with 
cameras track and record flight data on 
missiles and airborne objects. 

ROTI Mark ti — Single telescope and cam- 
era with velocity memory circuits for 
tracking objects that pass behind clouds 
or other obstructions. 

TPR (Telescopic Photographic Recorder) — A 
mobile unit similar in function to ROTI, 
but designed for easy mobility to any site 
accessible to prime mover. 

Kth57 Cine-Theodolite—Intermediate range 
instrument for evaluation of AA fire, 
monitoring bombing runs, etc. 

Azimuth Alignment Auto-Theodolite Short, 
intermediate and long range models align 
inertial guidance systems at assembly 


and at the missile launching site. 
Sighting Telescope — Combines wide field 
of view and high magnification for quick 
target acquisition. 

SATRACK (Satellite Tracking Camera) — Em- 
ploys P-E aspheric optical systems. High 
light-gathering power, wide field of view 
will enable camera to photograph IGY 
satellites. 

Auto-Zoom* Lens— Extends versatility and 
range of standard closed circuit TV cam- 
eras. Permits remotely controlled wide- 
angle or closeup observation of action, 
target or instruments. 

An interesting booklet, “Optical Track- 
ing Instruments,” describes these and 
other P-E instruments for the Space Age 
more fully. Write for it. *T.M, 


ENGINEERING AND OPTICAL DIVISION 


Perkin-Elmer Gyn 


NORWALK, 


CONNECTICUT 


Write us te receive copies of OPTICS PLUS, our new quarterly publication. 














Heavy lift helicopter design study employs rotortip-mounted turbojets aimed at reducing complexity of big rotary-wing aircraft. 


Hiller Considering Several VIOL Configurations 


Research into ducted propeller applications 
by Hiller Helicopters has centered on con 
figuration ranging from rotortip powered 
heavy helicopter (above) to coleopter-typ« 
platform (left). Rotor turbojet research 
probably will be intensified this year in 
move to reduce helicopter complexity, study 
fuel consumption. Coleopter-type vehick 
would have 70-80 mph. speed, could be 
capable of supersonic speeds in horizontal 
flight. Another heavyweight helicopter con 
figuration (bottom) is one of four designs 
utilizes rotatable ducted propellers. Spon 
sored by Navy, design includes fore and aft 
cargo loading facilities on two decks. Wind 
tunnel work is conducted at Navy's David 
lavlor Model Basin, Washington, D. ¢ 


_——— 























“Research for Space” 


1958’s big AVIATION WEEK editorial theme 


June 16th marks the publication date of AVIATION WEEK’s 
“Research for Space”, 1958's most ambitious and 

dramatic editorial effort. Major areas of editorial attention: 
missiles, satellites, spacecraft, space probes, Dyna-Soar, 
avionics, exotic fuels and hypersonic aircraft, are presently 
engaging the attention of the world and exciting the 
imagination of scientific and military minds everywhere. The 
soaring national defense expenditures earmarked for 
national defense effort in these fields and general aviation 
procurement, amounting to some $10 billion scheduled 

to be expended in the second half of 1958, i. e. (January-June 
1958) spotlight the timeliness of this issue. 


Last year’s “Research and Development” issue generated 
over 18,000 top-quality inquiries. This year’s “Research 

for Space” edition will exceed this number substantially. 
Regular AVIATION WEEK contract rates will apply. 
Positions will be accorded on the basis of the date insertion 
orders are received. Now is the time to schedule your 
advertising message in 1958's most dramatic and 

useful edition, “Research for Space”. 





World-wide distribution of over 70,000* net paid subscribers 
plus several thousand extra copies for copy sales to 
scientific, military, industry and government personnel, 
provides industry advertisers with an unmatched audience 
for the sale of their services, materials and products. 


*Net Paid ABC December 1957: 67,008. 


Porc 7 A McGRAW-HILL PUBLICATION, 
PMTCT MCL 330 WEST 42nd STREET, NEW YORK 36, N. Y. 


Including Space Technology @ @ 





You'll appreciate this craftsman most 
when your production problems are worst 


. .. because he and the other members of the pre- 
cision production team at the Mechanical Division 
of General Mills have the talent and tools to take 
your most complex production assignments in 
stride. 

These are the areas in which our manufacturing 
capabilities can serve you best: 
e precision mechanical devices 
e electro-mechanical sub-systems or assemblies 
e electronic component assemblies 
¢ fine-pitch, instrument-type gears and gear trains 


We can start from any stage of your production 
assignment: from the mere statement of a problem 
to be solved to a completed design. 

You'll receive the kind of engineering and manu- 
facturing you’d be proud to call your own. (Many 
times in 17 years of ordnance and instrument work 
we’ve improved upon the original design of devices 
we've been assigned to produce.) 

You'll get on-time delivery—enabling you to 
meet your own target date. 

We'll be happy to serve you today—or when 
your production problems become really tough. 


GET MORE FACTS—Send for booklet. It shows our facilities, names our customers, 
introduces you to on-time delivery. Write Dept. AW-4, Mechanical Division, 
General Mills, 1620 Central Ave. N.E., Minneapolis 13, Minn. 


MECHANICAL DIVISION 


INTELLIGENT ENGINEERING AND PRECISION MANUFACTURING 














BUSINESS FLYING 





INTAKE AIR FOR 
ROTOR TIP JETS 


DISCHARGE AIR TO i 
ROTOR TIP JETS 


COMPRESSOR » EXHAUST FROM 
/ POWER TURBINE 








INTAKE AIR FOR 
PRIME MOVER 
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FIAT 4700 gas generator powerplant (left) for pressure-jet drive Fiat 
500 ghp. maximum continuous. Air delivery rate is about 7.5 Ib./sec. at takeoff and 
(right) shows vertical installation of gas generator, simplicity of fuselage design. 


7.4 during cruise. 
Seven-place mockups have been constructed. 


7002 helicopter is rated at 530 gas horsepower for takeoff and 


rhree-view drawing of helicopter 


Fiat Selected Cold-Jets for Simplicity 


By David A. Anderton 


Turin, Italy—Prototype Fiat 7002 
pressure-jet helicopter is expected to fly 
in about one year, although there is a 
possibility it may be airborne before 
the end of 1958. 

Rotor mast, head and blades have 
been completed for the first airframe. 
Components of the cold-jet system have 
been fabricated in full size and are en- 
tering the dynamic test stage. 

Mockups of the seven-place aircraft 
and its control system have been built 
and are now being used to check out 
the detailed design which is nearing 
completion. 

Fiat Aviation Division, which missed 
the chance to get a license from Bell 
Helicopter Corp. to manufacture its 
helicopters in Italy, is trying to make up 
for lost time by designing its own ro- 
tary-wing craft aimed at needs of the 
European operator. 

Prospects for production of such air- 
craft are good in Italy, the company 
believes, and the seven-place advanced 
design should be attractive to operators 
in Europe. 

After the preliminary design, Fiat 
marketing experts made a survey of the 
prospects for such a helicopter and 
found them good. The company’s de- 
sign was accepted by the Italian gov- 
ernment and is currently being sup- 
ported by it to the extent of 50% of 
the estimated cost. Mutual Weapons 
Development Program accounts for 
the other 50% and, said a Fiat engineer, 
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“We are putting up the third 50%, 
because it’s going to cost more than the 
estimates.” 

Primary aims of the design team un- 
cer Ing. Trinchieri were the usual 
factors of low initial cost and low main- 
tenance cost. 

Designers knew this could only be 
done with a simple design and, after 


studying a number of possibilities, 
settled on the pressure-jet principle with 
cold jets as being probably the simplest 
basic drive system 

Since then they have been develop 
ing the transmission, studying it as a 
basic system and testing it in compo 
nent form. Rotary seals, flexible joints 
and the blade shape have been devel- 





PHYSICAL CHARACTERISTICS: 


Normal gross weight, Ib. 
Empty weight, Ib..... 
Useful load, Ib.. . 

Rotor diameter, ft.. . 
Blade chord, ft 
Fuselage length, ft... . . 
Fuselage width, ft... 
Fuselage height, ft. 


Max. continuous gas horsepower 
Takeoff gas horsepower. . . 


Fiat 7002 Helicopter 


Overall height to blade ‘chord plane, “ft 9.45 
POWERPLANT CHARACTERISTICS: 


3,080 
1,320 
1,760 
39.4 
1.41 
20.5 
4.6 
6.24 





Air delivery to rotor, max. continuous, Ib. /sec. 
Air delivery to rotor, takeoff, Ib./sec.. 
Compression ratio at max. continuous rating 
Compression ratio at takeoff 


PERFORMANCE AT NORMAL GROSS WEIGHT: 


Max. speed, sea-level standard day, mph.. . 
Cruise speed, sea-level standard day, mh. 


Service ceiling, forward flight, max. load, ft % 


Operational range, mi 











PIVILEELIVEMN! LCINOINECC RING ANY FREUISOIVUN MANUFACTURING 


This coupon will bring you the a 
newest data on aluminum for aviation | 7: 180 Akos Baildna, Pitsbargh 19, Pa 


- Gentlemen: 
Partners in Progress brings you up to date on these Alcoa : Please rush me the 16-page free booklet, Partners 
developments: : in Progress. 
e New higher temperature alloys 
© New casting alloys with 50% more strength 
e Aluminum powdered metallurgy products 
e Super-strength castings; new manufacturing techniques 
e Precision forgings to cut machining time 
® New production facilities: 
14,000-ton extrusion press for longer, thinner sections 
16-million-pound stretcher—world’s largest 
50,000-ton press for large forgings 


Name 
Company 


Address 


For your free copy of the booklet that will bring you up 

to date on the latest Alcoa developments in aluminum Your Guide 

for aviation—facilities that widen design horizons and to the Best in Aluminum Valve 
reduce costs—send the coupon above. all y - 
edu sts—se upo Or call your near “ALCOA THEATRE” 
est Alcoa sales office. Aluminum Company of America, AS 


‘ . = Exciting Adventure 
Pittsburgh 19, Pennsylvania. Alternate Monday Evenings 





Alcoa’s FREE 16-page booklet tells you 
how to Slash weights, lower costs! 
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oped after an extensive test program, 
ind the helicopter design geometry has 
been checked in the Turin Polytechnic 
Institute wing tunnel. 

A study of the layout shows that the 
engineers had production in mind when 
the final design was approved. Basically 
the Fiat 7002 is a lightweight structural 
box which houses powerplant and peo 
ple and is hung under a lifting rotor 
system. A tiny tail rotor is added to help 
maneuverability at low forward speeds 
and during the autorotative state. 


Powerplant Data 


Powerplant is a Fiat 4700 gas gener- 
ator unit in which the basic gas turbine 
engine—based on the earlier Fiat +002 
turbojet—supplies hot air output to 
drive a power turbine that in turn drives 
a compressor which supplies the air to 
the cold jets at the blade tips. The en 
gine is rated at 530 gas horsepower for 
takeoff and 500 ghp. maximum continu- 
our. Air delivery rate is about 7.5 Ib. 
sec, at takeoff and 7.4 during cruise. 

There is, of course, no mechanical 
connection between the gas generator 
and the compressor or its drive, so that 
the rotor system gains the characteris 
tics of a free turbine drive. 

Normal layout has dual controls, plus 
two passenger seats and a bench seat 
that holds three. For ambulance work, 
the center section can take two litters, 
two more litters can be hung outside 
and the attendant takes the copilot’s 
seat. 

For freight or other static internal 
loads, the maximum volume available 
is 89 cu. ft. Overall fuselage length is 
20.5 ft.; width is 4.6 ft. and height is 
6.24 ft. Height to the top of the rotor 
mast is 9.45 ft. 


Two-Blade Rotor 

Main rotor is 39.4 ft. dia. and is 
made of two separate blades with stain- 
less-steel welded leading edges and 
spar. The air ducts are in the leading 
edge and the spar. Blades have been 
fabricated by the Parsons Corp., Air- 
craft Div., Mich. Fiat may eventually 
subcontract blade production to Par- 
sons unless conditions make it desirable 
or necessary for home-built blades. 

Rotor head is tilting type; steel ten- 
sion strips connect the blades and take 
the centrifugal loads, but allow each 
blade to change pitch angle. 

For versatility of operation, the fuse- 
lage section is divided into three sec- 
tions. Forward is a fixed arrangement 
nd contains the pilot's seat, a copilot’s 
position or flight attendant’s or pas- 
senger seat, and the necessary controls 
and instrumentation for either single- 
or dual-control flight. 

The fuselage rear section contains 
the complete powerplant. The center 
section is the carrier for useful load and 
can be arranged with six seats or two 
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Space flight. 


DYNAMICS ENGINEER 


AERODYNAMICS ENGINEER 


or in stability and control. 


Please send complete resume to: 





Do you have enough experience in 


DYNAMICS or AERODYNAMICS 


to work in our 


ADVANCED SPACE FLIGHT PROGRAM 


We are one of the West Coast's largest, most experienced missile manufacturers. 
We are now engaged in a program that involves far-advanced problems in 


This means top-level openings for dynamicists and aerodynamicists. By 
top-level we mean not only top responsibility, but top money and benefits too 


BS, MS, or PhD in Aeronautical Engineering, Mathematics, or Physics 
to six years experience in aerodynamics, flight dynamics, and dynamics 

Conduct analytical and analog studies leading to control system require- 
ments, and to dynamic characteristics of new missile proposals 


BS, MS, or PhD in Aeronautical Engineering—or in Mechanical Engineering 
with Aero option. Two to six years experience in aeronautical performance, 


Work on analytical missile configuration to determine aerodynamics per- 
formance, and stability and control characteristics. Also to do advanced 
study of aerodynamics implications to new designs. 


P-7724, Aviation Week 


68 Post St., San Fran 


















Three 















isco 4, Calif 














See it at Booth 426, ASTE Show, Phila, May 1-8 


GAERTNER COORDINATE 
CATHETOMETER 


Range 18” x18" 
working distance 
9” to infinity 
Reads to 0.001” 
Protractor ocular 
reads to 3 min 
of arc. Erect 
Image 


M1238-1818 


Makes coordinate measurements 
in a vertical plane — 


Cuts inspection time! 


Two dimensions are measured with one 
setting, object does not have to be rotated. 
Inspection time is cut in half and reset- 
ting errors eliminated. Instrument is 
convenient, reliable, precise 

Ideal for precise measurements on 
large objects; and objects or points in re- 
cessed, remote, or inaccessible locations. 
Applications: Measuring jet engine sec- 
tions, complicated castings, printed cir- 
cuits, bolt holes and bosses on large piece 
parts, etc. 


Write for Bulletins 188-57 & 194-57 


The Gaertner 
Scientific Corporation 


1256 Wrightwood Ave., Chicago 14, Iii. 
Telephone: BUckingham 1-5335 





National Aeronautical Corporation 
Fort Washington, Pennsylvania 
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Upp WIL 
OFFERS YOU THE 
MOST COMMUNICATIONS 


FOR YOUR MONEY 





90/360 CHANNEL TRANSMITTER 








(118—135.95 mc) 
90/560 CHANNEL RECEIVER 
@ 108—135.95 mc, 50 ke spac- 
ing. SCS, DCS or cross- 
channel operation optional. 
@ Permits crystal-controlled tun- 
ing to VOR, ILS frequencies. 





e CAA TSO'd. Used by Capital 
Airlines, Chicago Helicopter 
Airways, and in hundreds of 
executive aircraft. 







Write for brochure 


NUICO 
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THE ARMY H-23D eee 
HELICOPTER WITH TOMORROW BUILT IN 


Design of the basic H-23 helicopter was largely governed by 
a doctrine of ruggedness. It has produced a dependable helicopter, 
with a record of safety unequalled in its class. 


Now, in the H-23D, a completely new 1000-hour+ drive system 

is introduced, seen as a major break-through in lower operating costs. 
A full-time 250 horsepower is available and, significantly, 

without “redline” restrictions warning of jeopardized service life. 
Thus, ruggedness has also afforded growth potential. 


In the H-23D, growth potential assumes a new importance. Its existing 
components are designed to accept even greater power increases 

for the future’s most challenging performance demands. Now, more 
than ever, the Army H-23 is an investment in tomorrow. 











MILLER HELICOPTERS PALO ALTO, CALIFORNIA 
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litters or freight space. Different types 
of equipment can also be installed for 
spraying or dusting, for rescue work, 
for aerial seeding or fertilizing or am 
number of the unusual tasks taken on 
by a helicopter. 

Ihe rotor head is attached to the 
upper portion of the center fusclage 
section, near the fuel tanks. 

The Fiat 4700 gas generator is an 
adaptation of a light and small turbojet, 
the 4002, arranged for a vertical instal 
lation. 

Air intake is from below, through an 
iutake casting of magnesium-zirconium 
alloy. 

Ihe compressor-turbine rotor com 
bination is mounted at the lower end 
upstream of the compressor on a ball 
thrust bearing and at the upper end by 
i roller bearing. The unit is pneumatic- 
ally balanced to minimize axial thrust 
on these bearings. 

Reverse-flow combustion chamber is 
extremely short. Its design character 
istics are one of the major lines of the 
company's endeavors in turbojet devel- 
opment. Later engines have combus- 
tion chambers that are almost hemis- 
pherical in shape and of even shorter 
lengths than those of the 4700. 

Air bled from the compressor is used 
to cool turbine and rear bearing. 

In the air compressor, the power 
turbine is a single-stage axial unit with 
alloy steel disc and high nickel-steel 
buckets. The compressor is made of 
magnesium alloy; its diffuser frame and 
air manifold are a single magnesium- 
zirconium alloy casting. 

Air for the compressor is taken in 
from above and fed out to the mast 
through a scroll manifold. Exhaust 
from the driven-turbine casing is col- 
lected in an annular manifold and is 
turned through 90 deg. to discharge 
the gas axially along the helicopter 
centerline. ‘Any residual energy re- 
maining in the gas will then supply 
thrust for forward motion. 


PRIVATE LINES 





Tactair pneumatically operated auto- 
pilot has been approved for Cessna 310. 
Nonelectric, nine-pound unit already 
is approved for Beech Bonanza (A 
model on), Cessna 180, 182 and Sky- 
lane and Piper Apache. 


Automatic Scanning Correlator 
(Auscor) electronically provides photo 
interpretation data, such as relative 
heights of image detail, when adapted 
to a stereo machine. Unit is stated to 
compute data up to 100 times faster 
than obtainable using human operators 
using plotting machines. Auscor was 
developed by Photographic Survey 
Corp., Toronto, Canada. 
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Electronics 
engineers 

for preliminar 
analysis 


The Columbus Division of North 
American has immediate openings for 
engineers and scientists with a strong 
background in either system development 
or analysis. Applicants should have the 
eventual objective of working with over- 
all systems in either high Mach aircraft 
or missiles. 


If your engineering background includes 
data gathering techniques, there are 
unusual opportunities using sensors 
available today and tomorrow. Respon- 
sible positions are also open in reconnais- 
sance systems, radar systems, systems 
synthesis, and analysis of ECM effects 
on weapon survival. 

You'll assume primary responsibility for 
the analysis of the entire electronic sys- 
tem in the early configuration state... 
make decisions that will play an impor- 
tant part in the success of the weapon. 


Minimum requirements for these posi- 
tions are engineering degrees (several 
preferred) and several years of directly 
related experience. 


If you are qualified and seriously 
interested — 
Write or call collect: 

Mr. R. J. Theibert 

Engineering Personnel 

North American Aviation, Inc. 

4300 East Fifth Avenue 

Columbus, Ohio 


Phone: BElmont 1-1851; arrangements 
made to accept calls between 8 a.m. and 
midnight. 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. Ze 











A report to Engineers and Scientists from Lockheed 


--- WHERE EXPANDING MISSILE PROGRAMS INSURE MORE 





NEW SHOCK TUBE TESTS 


MISSILE DESIGNS FOR POLARIS 





This huge new shock tube, performing basic re- 
search and providing ballistic missile design data 
at speeds up to 20,000 feet per second, is now in 
operation at the Division's research and develop- 
ment laboratories. 

The 44-foot long tube is used for advanced de- 
sign work on the Polaris, a solid propellant 
weapon to be launched from submarines. 
Temperatures and pressures generated within the 
tube will simulate those encountered by a long- 
range ballistic missile as it plunges from space 
into the earth's dense blanket of air. Shown pre- 
paring a test in the shock tube are Dr. Daniel 
Bershader, center, Manager of Gas Dynamics 
Dept., with scientists Jerry D. Kennedy, left, and 
Wayland Marlow III. 







Missile Systems 


PROMISING CAREERS 


Lockheed Missile Systems is in the forefront of U.S. missile developers. 
For example, projects like the Polaris strategic ballistic missile are proof 
of Lockheed’s leadership in solid fuel weapons systems. 


Work on Polaris —and other advanced missile projects we cannot discuss 
—has led Division scientists and engineers into the most sophisticated 
areas of research and development. Highly advanced facilities in our 
multi-million dollar laboratories, near Stanford University, provide 


the ideal technical environment. 


As more emphasis is placed on missile’s role in U.S. defense, activities 


within our missile programs—like those pictured here —will 
inevitably grow. This means better opportunities for you to move 


rapidly ahead in your career. 


Positions are open on all levels in: Aerodynamics, Thermodynamics, 
Guidance, Propulsion, Flight Controls, Inertial Guidance, 
Electronics, Ground Support, Information Processing, Structures, 
Human Engineering, Systems Integration, and Materials Research. 
Qualified engineers and scientists are invited to direct inquires to 
Research and Development Staff, Sunnyvale 17, California. 


(f 
Ydbbed MISSILE SYSTEMS 4 pivisiON OF LOCKHEED AIRCRAFT CORPORATION 
_—— 


PALO ALTO + SUNNYVALE + VAN NUYS + SANTA CRUZ + CALIFORNIA 


HOW LOCKHEED HUMAN ENGINEERS 
HELP MISSILES FLY BETTER 


Polaris and other major Lockheed missile sys- 
tems “fly” better through efforts of Division 
human engineers like Dr. Joseph W. Wissel, left, 
and Dr. John E. Mangelsdorf, right. They are 
shown with Flight Control Analysis engineer 
Roy J. Niewald, collecting flight control accuracy 
data on a display parameter. 

Studies of man-machine systems like the missile 
control station enable engineering-psychologists 
to develop advanced equipment which minimizes 
the opportunity for human error. 

Missile flight control is one of the challenging 
problems which human engineers — working 
with other Lockheed scientists and engineers — 
solve in this era of complex missile systems. 


CAPE CANAVERAL, FLORIDA + ALAMOGORDO, NEW MEXICO 


PAIR OF UNIVACS SOLVE 
TOUGH DESIGN PROBLEMS 


Two Univac Scientifics today aid prelim- 
inary design work for Lockheed missiles 
by solving tough flight simulation prob- 
lems at Division laboratories, Palo Alto. 
These high speed digital computers aid 
in the study of missile characteristics, 
performing scientific and engineering 
calculations and data reduction by means 
of the most advanced techniques. 
Above, Dr. J.P. Nash, left, and R. V. Mid- 
dleton review instructions at a Univac 
control console before starting problem. 
The $1% million computers are part of 
an installation which is one of the larg- 
est and most complete in the West. 


LMS ENGINEERS DEVELOPING 
TRANSISTOR FLIGHT CONTROLS 


Transistorized flight control systems for 
the Polaris ballistic missile program are 
being tested and developed under the 
direction of Gene Schott, Flight Con- 
trols Department Manager, right. Schott 
is shown discussing results of a recent 
test with design engineer Carlos Avila. 


Transistorization of missile control sys- 
tems is receiving top attention from 
Lockheed Missile Systems engineers and 
Scientists in the interest of saving weight 
and space over present flight control sys- 
tems. This work is being conducted in 
the Division's Palo Alto and Sunnyvale 
laboratories. 





Rohr-produced power pod 


strut fairing of laminated skin 4 
ROHR LEADS 


refoleloli-aeol+lalel-t+Malaltiat gills! 


IN METAL BONDING 


A high degree of engineering, tooling and 
production experience and knowledge 
are at work on the years-ahead 

metal bonding program at Rohr. 
Production lines are currently 
assembling bonded 

components into complete, 
ready-to-install structural 

assemblies such as stabilizers, 

strut fairings and control tabs. . . all 
produced under rigid customer 
specifications. Reliability and economy 


Section of the Rohr ; 
rg of manufacture are assured through highly 


Engineering Department 
effective quality control. Rohr Design 
Engineers are available to you for complete 
production design of components to your 
requirements, utilizing the most economical 


and reliable production bonding methods. 


MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF.; 
PLANT: RIVERSIDE, CALIF 


ASSEMBLY PLANTS: WINDER, GA.; AUBURN, WASH 


High-pressure autoclaves 


serviced by automatic loader 





WHO'S WHERE 


(Continued from p. 23) 





Changes 


Robert H. Jewett, assistant general man- 
iger-chief engineer, Pilotless Aircraft Divi- 
sion, Boeing Airplane Co., Seattle, Wash 
\lso: Harvey Gunnning, head-system test 
department; George Snyder, engineering 
manager; John D. Alexander, advanced proj 
ects engineer manager 

H. D. Lowrey, director of operations, 
Missile Division, Chrysler Corp., Detroit, 
Mich. Also: J. F. Lovett, divisional comp- 
troller, and B. J. Meldrum, special assistant 
to the general manager 

Robert Strich, chief engineer, Cannon 
Electric Co., Los Angeles, Calif 

Donald P. Frankel, director of customer 
relations, Chicago Aerial Industries, Inc., 
Melrose Park, Ill 

Robert J. Helberg, manager-BOMARC 
weapon system, Pilotless Aircraft Division, 
Boeing Airplane Co., Seattle, Wash. Elliott 
Mock succeeds Mr. Helberg as BOMARC 
project engineer. Also: E. W. Smith, head- 
preliminary design, Pilotless Aircraft 

Herbert H. Howell, Assistant to the Ad- 
ministrator for Development of Washing- 
ton International Airport, Civil Aeronautics 
\dministration. George R. Borsari succeeds 
Mr. Howell as Director of the CAA Office 
of Airports. Also: Edgar N. Smith, Plan- 
ning and Development Officer; Burleigh 
Putnam, Deputy Director of the Office of 
Flight Operations and Airworthiness; Dr. 
John E. Smith, Chief of the Medical Di- 
vision of the Office of Flight Operations 
ind Airworthiness 

Tom J. Venator, chief applications en- 
gineer, electronic systems and equipment, 
Nortronics, division of Northrop Aircraft, 
Inc., Hawthorne, Calif. Also: Dr. Roger S. 
Estey, Nortronics technical staff research 
scientist. 

Charles Benton, Jr., general manager, 
Military Products Division, International 
Business Machines, New York, N. Y 

Richard W. Couch, project manager-Bal- 
listic Missile Early Warning System, Syl 
vania Electronic Systems, division of Syl- 
vania Electric Products, Inc., New York, 
N. Y 

Col. William C. Farmer (USA, ret.), wea- 
pons systems manager, Solar Aircraft Co., 
San Diego, Calif 

Ward D. Davis, manager, newly created 
Special Product Sales Division, Doman 
Helicopters, Inc., Danbury, Conn. E. Stu- 
art Gregg, Jr., succeeds Mr. Davis as heli- 
copter sales manager. Also: John W. 
Mazur, sales manager-military and com- 
mercial engineering services, and Fred P. 
Montanari, sales manager-manufactured 
products division. 

Donald B. Morse, director of sales, serv- 
ice and advertising, Scintilla Division, Ben- 
dix Aviation Corp., Sidney, N. Y. Also: 
Donald L. Quinney, sales manager; Leonard 
D. Williams, manager-sales office adminis- 
tration; William L. Bowler, Jr., new prod- 
ucts manager. 

Brendan W. O'Kelly, U. S. Sales Man- 
ager, Irish Air Lines. 

H. J. H. Wassell, manager of the newly 
established Test Department, Marconi’s 
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Wireless Telegraph Company Ltd., Chelms 
ford, England. J. K. Todd succeeds Mr 
Wassell as chief radar engineer 

William N. Snouffer, project manager- 
Plato anti-missile missile system. Sylvania 
Electronic Systems, division of Sylvania 
Electric Products, Inc., Waltham, Mass. 
F. J. Anderson, manager of Sylvania Elec- 
tronic Systems newly formed Data Proc- 
essing Laboratory 

Joseph D. Thompson, manager-aircraft 
instrument engineering, General Electric’s 
Instrument Department, West Lynn, Mass 

J. Warren Gillon, manager-customer re 
lations, Electronic Instrumentation Co., 
division of The Ramo-Wooldridge Corp., 
Denver, Colo 

F. R. Crowe, assistant manager-commer 


cial, and A. G. Schramm, assistant man 
ager-military, Aircraft Parts Department 
\llison Division of General Motors Corp 
Also: W. QO. Higgins, 


Indianapolis, Ind 
Aircraft Engines 


mianager-subcontract sales, 
Operations 

Jack M. Beauchamp, director of field 
service, Aerojet-General Corp., Azusa, Calif 

W. D. Dilworth, director of traffic ad 
ministration, United Air Lines, Inc 

H. W. Monroe has succeeded Ray | 
Horner as manager-data 
scheduling, Light Military Electronic Equip 
ment Department, General Electric Ci 
Utica, N. Y. Through error, it was previ 
ously announced that J. A. Cadwallader 
who is manager-finance, had succeeded Mr 
Horner 


processing and 





" WE DEMAND —AND GET 


— MAXIMUM RELIABILITY 
THAT'S WHY WE USE 


AIRWORK OVERHAULED 


John F. Peterson 


_ Director of Maintenance 
| Trans Caribbean Airways, Inc. 


R-2800 ENGINES." 


Trans Caribbean uses the best equipment available 








..- Including the latest radar equipped Super DC-6B’s, 
especially modified to their specifications. These 
planes carry 106 passengers comfortably and eco- 
nomically on the overwater flight between New 
York and San Juan, Puerto Rico. 


John demands maximum reliability and safety from 
all equipment. That’s why he specifies Airwork 
overhauled R-2800 CB-17 engines . 
R-2800 engines available today. 


Airwork 


CORPORATION 
Millville, New Jersey 


. . the finest 


EMPLOYMENT OPPORTUNITIES 











EMPLOYMENT OPPORTUNITIES 
NATIONAL 3 


The Advertisements in this section include all employment opportunities—erecu 
COVERAGE ) tive, management, technical, selling, office, skilled, manual, et: 
od Positions Vacant Civil Service Opportunities Employment Agencies 
a = NN Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $45.00 per inch for all adver $2.70 per line, minimum 3 lines. To oye advance 
tising appearing on other than a contract basis payment count 5 average words as a line 
Frequency rates quoted on request Position Wanted Ads are % of above rat 

Box Numbers—counts as | line 

Discount of 10% if full payment 
or 4 consecutive insertion 


An Advertising inch is measured %%” vertically on a 


iumn—2 columns—30 inches to a page ade in advan 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36. N.Y 











At the level of investigation in progress at 
the Flight Propulsion Laboratory, so many 
technical disciplines merge and overlap, that 
engineering management here can and will 


RE-DESIGN JOB SPECIFICATIONS 
TO UTILIZE YOUR TECHNICAL 
BACKGROUND TO THE FULL 


-..where your experience is substantial. 


Opportunities now exist for highly quali- 
fied people to work with the Laboratory on 
advanced concepts and engineering princi- 
ples applicable to jet and rocket propulsion 
systems that are planned to operate up to 
Mach 5 and beyond. FPL is interested in you 
if you have had 3 to 5 years or more in the 
following areas: 


ADVANCED APPLIED MECHANICS « 
COMBUSTION « MECHANICAL DESIGN 
ENGINEERS & SCIENTISTS & ANALYSIS « NUMERICAL ANALYSIS 
¢ DEVELOPMENT TESTS « METAL- 
INTERESTED IN LURGICAL THEORY & PROCESSING 
* AERO-THERMO ANALYSIS 


FLIG HT (Also a number of positions for engineers and 
scientists with 1 to 3 years’ experience.) 
Write Mr. Mark Peters, 
Building 100 
Department 58-WP 
LA B 0 RATO RY a 
of 


GENERAL @@ ELECTRIC 


showing creative devel CINCINNATI 15, OHIO 
opment at FPL—will be 
sent you on request. 


“Thrust And Progress’’— 





: EMPLOYMENT SERVICE 
ADDRESS BOX NO, REPLIES TO: Bor No. 
Classified Adv. Div. of tite publication. Technical Ground Service Personnel Available 
Send to office neareat wou Free Information on Technicians with back- 
NEW YORK 36: P. 0. BOX 12 grounds in A&E-Electrical—Sheet Metal— 
CHICAGO 11: 520 N. Michigan Ave Hydraulics Light Aircraft—Helicopters—Jet 

SAN FRANCISCO 4: 68 Post St Pittsburgh Institute of Aeronautics, Alle- 

gheny County Airport, P. O. Box 10897 


POSITIONS VACANT Pittsburgh 36, Pennsylvania. Phone Collect 


—Homestead 1-7500 or 1-0463. 





Operations Manager-Striker for Vice Presi- 
dency established helicopter operator. Ap- 
plicant must be capable of supervising do- POSITIONS WANTED 
mestic and Latin American operations. Both 
commercial and military aviation back- 

ground preferred. Must be versed in business Ex AF Test Pilot, Graduate USAF Exp. Test 
efficiency and operational personnel man- Pilot Se hool. Over 3 yrs Flight Test experi- 
agement. Challenging position for a high | e™ce at W-PAFB. Leaving AF due to jet 
caliber man. Salary commensurate with erash injuries which preclude further flying. 
ability. Send complete resume first letter. 1,000 hrs, 1,000 jet thru century series 
All inquiries confidential. P-7549, Aviation | fighters. Considerable lecturing experience 


Week 57. Eager 





including NBA Jet Symposium 1957 
to continue in aviation in sales, public rela- 


Helicopter Maintenance Superintendent— | tions, Fit Test Eng. or related Fields. PW- 


Commercial and military maintenance work. ‘84, Aviation Week. 

Applicant must be capable of turning out 

production on schedule and maintaining an | Airline Transport Pilot College Background, 
efficient work program. Experience on Bell | Engineering Experience. 7000 hours total, 
helicopters plus military maintenance pro- 5000 hours in multi-engine. ATR current in 
cedures essential. Excellent opportunity for | DC-3, DC-4, Twin-Beech and Cessna 310. 
right man. Salary commensurate with abil- | Over one Million Miles Accident-Free Flying. 
ity. P-7557, Aviation Week. PW-7744, Aviation Week. 
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AERONAUTICAL 
ENGINEERS 


MECHANICAL 
ENGINEERS 


Permanent Positions 
with 
Sandia Corporation 


engaged in ordnance phase of nuclear weap- 
ons research and development for the AEC 


We have openings for aeronautical or me 
chanical engineers, ot all degree levels, with 
2 to 4 years experience in analysis of sys 
tems or structures subjected to shock and/or 
vibratory loads. Interpretation of environ 
mental dato must generally be made to 
obtain input shock and vibratory loads 
Evaluation of structures will often require 
use of differential equations and o knowledge 
of static and dynamic properties of various 
materials. Investigation of structures often 
involves test proposals to aid in analysis 


Sandia Corporation is located in Albuquerque, 
N. M. A metropolitan city of over 200,000, 
Albuquerque is famous for its cultural and 
recreational attractions, and for its excellent 
climate—mild winters, cool summer nights; 
yeor-round sunshine, and low humidity 
You'll enjoy generous poid vacations and 
holidays, and benefit from libero! retirement, 
"hospital, and insurance plans. Paid reloca 
tion allowance. Send resume to Stoff Em 
ployment Section 592 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 








Powerplants—Airline Maintenance—Contact | 





VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 


Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 











POSITIONS WANTED 


Ex airtine pilot, age 38, ATR. 7300 hours; 
background as account executive advertising 
agency and public relations with two years 
recent experience flying North Atlantic in all 
types of aircraft, to Europe, the Middle and 
Far East, desires corporation flying position 
with public relation or sales work connected. 
PW-7741, Aviation Week. 


Experienced Sales Engineer available with 
established contacts in the East Coast Air- 
craft Industry will represent your company. 
lend technical assistance and increase sales. 
College Graduate. PW-7740, Aviation Week. 


FOR SALE 


For Sale—2 Packard Rolls Royce Airplane 
Engines Model V-1650-1. Ludlow Sales, 
1763 S. High St. Columbus, Ohio 


For Sale A-26 Remanufactured April 1953 
1800 hrs total time Airframe 360 hrs 
SMOH R. E. 75 hrs SMOH L. E. Two tone 
green & white exterior, brown & tans interior 
A-12 auto-pilot complete Dual Collins omni 
& 17L xmtn 360 channel collins communica- 
tions Collins glide slope Bendix MKR isola- 
tion Amplifiers & speakers 10 channel MHF 
transceiver. Spare engine completely built 
up for quick change many other spares. 
Price complete $168,500.00 FS-7589, Avia- 
tion Week. 
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EMPLOYMENT OPPORTUNITIES 


Coy 


ENGINEERS « SCIENTISTS 


cod — 


—_ 


Electron micrograph of titanium alloy sample magnified 10,000 times, showing particles which inhibit plastic flow of matriz material, imparting strength for which metal is known 


AT EVERY STAGE FROM BASIC RESEARCH TO 
HARDWARE REPUBLIC ENGINEERS & SCIENTISTS REALIZE 
PROFESSIONAL SATISFACTION TACKLING SUPERSONIC 
& UPPER ATMOSPHERE PROBLEMS FOR AIRCRAFT & MISSILES 
The multiplicity of programs in progress at Republic affords engineers and scientists the 
opportunity to express their individual talents in solving today’s and tomorrow’s problems for 


manned and unmanned supersonic and upper atmosphere aircraft and missiles. For over 
25 years, Republic Aviation has been a vital leader in flight with a record of many significant 














firsts in advancing the state of the art. 





A The photomicrograph shown above is just one 
example of the thoroughness with which our research 
and development people explore vital new projects. 
Important positions are open immediately: 


SPECIALISTS — Engineers 
5-7 years experience — BS, MS 


Aeroelasticity— AE. To evaluate interactions of structural 
deformation and aerodynamic loading and their effects on 
structural design and stability and control of airplane or 
missile. Preliminary investigations on flutter requirements. 


Propulsion Systems — Requires strong theoretical background 
in order to evaluate new propulsion systems for specific 
applications. Also responsible for general power plant and 
ejector performance analyses, formulation of engine con- 
trol requirements. 


Heat Transfer — AE or ME. Heavy experience in heat trans- 
fer, thermodynamics. To work in area of aerodynamic heat- 
ing of aircraft or missiles and re-entry problems of space 
vehicles. 

Air-Conditioning & Auxiliary Equipment — To establish heat 
load requirements for air-conditioning systems from study of 
functional usage and specific environment of flight vehicles. 
Supply technical data for the design of the selected system 
and its internal ducting. 


Engine Air-intet & Exhaust — AE, ME. Experience in analysis 
of internal and external aerodynamics at supersonic speeds. 
Responsible for coordinating inlet design with airframe and 
engine configuration. 





SPECIALISTS — Engineers — Physicists — Mathematicians 
7-10 years experience — BS, MS or PhD 


Operational Analysis — Reconnaissance & detection systems. MS with 
broad background missile or aircraft field (electronics, vehicle 
performance, armaments, structures or applied mathematics). 


Operational Analysis — Reconnaissance & detection systems. MS. 
Requires extensive knowledge of probability & game theory 


Operational Analysis Armament systems. (Advanced bombers) 
BS with 4-5 years relative experience. Understand current arma- 
ment principles and damage criteria 


Guidance Systems — EE or Physics background in design and anal- 
ysis of inertial navigation systems 


Reconnaissance Systems — MS, Physics. Application of optics and 
infra-red techniques. 


Theoretical Fluid Dynamics — AE or Physics, MS or PhD. To conduct 
basic research in fluid dynamics related to hypervelocities of flight 
in rarefied atmosphere at orbital speeds. Requires strong aero- 
nautics, understanding kinetic theory of gases applied to field, 
Reynolds number and dissociation effects 


Aerodynamics Development — AE. To perform parametric studies in 
preliminary design stage of aircraft, missile or space ship projects. 
Needs imaginative cast of mind plus solid background in propul- 
sion, aerodynamics, stability and control, trajectory and wind tun- 
nel testing. 

Air Load Design Requirements — AE. To visualize and select critical 


design conditions essential in estimating air pressure distribution 
on various components of aircraft or missiles. 


Send complete resume, in confidence, to: 
Mr. Georce R. HICKMAN 
Engineering Employment Manager 


STE PEIPssssas AVIATZWan 


Farmingdale, Long Island, New York 
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EMPLOYMENT OPPORTUNITIES 





Our Aircraft Division Has Openings 
| eee 
NGINEERS /| on VTOL Development Programs For: 


Let’s Trade ideas! 
SENIOR STATIC AEROELASTICIANS 


SPERRY PHOENIX , || Experienced in the latest analyti- 
cal, model test, and flight test 
wants your ideas on advanced |] methods re, predicting and = 
; stantiating divergence, control ef- 
biiteiel@eetelslige)] Me) £-)! las) see . 
g y " fectiveness, and effects of aero- 
: elasticity on aerodynamic loads 
and stability derivatives for high 
performance aircraft. 


SENIOR FLUTTER AND VIBRATION 
ENGINEERS 


Experienced in the latest analyti- 
cal, model test, prototype vibration 
and flight test methods of predict- 
ing and substantiating vibration 
characteristics and flutter boun- 
daries for high performance air- 
craft. 


FAMILY ; . SS lf interested, send resume to: 


Supervisor of Engineering Employment 


will SX Z a ee ei Dept. £-26 
, BELL AIRCRAFT CORPORATION 


like! : ~ ; P. O. Box 1 Buffalo 5, New York 














I. data sensors, gyroscopics and/or advanced electronics are your ENGINEERS 


specialty, your ideas are needed by this new, important division of 


Sperry Rand Corporation. , AERODYNAMICS and 
And we know you and your family will like the idea of wholesome, AIRCRAFT DESIGN 


sun-filled, fun-filled life in Phoenix ! You'll like the year-around picnic 


weather ... clean, dry air... spectacular scenery ... remarkably low Unusual opportunity for three 


housing costs ... the wide. pleasant, uncrowded streets that carry you capable engineers. 


to work. You'll like Arizona’s well-rated grade and high schools... AERODYNAMICIST—Experienced in sta 
and the fact that nearby colleges offer you advanced courses. bility and control analysis of aircraft 
with ability to handle design and de- 


You and your family will like the idea of living in friendly, 
velopment of VTOL configurafions. 


easygoing Phoenix! 

We're building a basic staff at Sperry Phoenix Company to spear- AERODYNAMICIST — Experienced in 
performance analysis and load distribu- 
tion with ability to apply this experience 
in VTOL aircraft design and develop- 


ment. 


head research, development and applications. Starting salaries and 
opportunities for increases are right at the top. There’s a great future 
for top-notch idea men .. . and their families . . . in Phoenix. 
Here's another good idea: mai! the coupon today! 
: DESIGNER—Experienced in 
If you believe you are qualified for advanced flight control systems and associated aircraft saarngerdl —_ poe 
equipment engineering, return this coupon without delay (no need to send resume) while emall aircraft design to act as group 
leader on experimental VTOL aircraft. 


these rare basic staff positions are still open. By return mail you will receive an applica- 
tion. Mail the coupon now this is an unusual opportunity for you and your family! Location—Northern New Jersey. 
Send detailed resume to 


Se ee ee eB SB Se SS SBS SSF See eee Ke Se ee eee eee I 
>.775 tion Week 


-7756, Avia 
SPERRY or “Win” Ames . sethantes than: ae 
PHOENIX Sperry Phoenix Company @ P. O. Box 2529, Phoenix, Ariz. 
COMPANY 7 I'm interested! Please send me a confidential! application 


DIVISION OF SPERRY RAND 
CORPORATION 








THIS EMPLOYMENT OPPORTUNITIES SEC- 
TION offers a quick, effective solution to 
your manpower problems. Because its 
readership is confined to just the type of 
men you need, waste circulation is 
avoided. 


NAME 





ADDRESS__ 


| 


CITY. 
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EMPLOYMENT OPPORTUNITIES 


General Electric 


Announces Opportunities 
in Area of 


BALLISTIC MISSILE 
DEFENSE ENVIRONMENTS 


Wide Diversity of Positions Inclule D&D on L. ong-Range Surveillance Radar 


These openings are with the Missile Detection Systems Section of 
G. E., designer and producer of what are believed to be the most 
powerful long-range radar detection systems in the world. 


Current programs involve work on still more advanced systems 
—among them Ballistic Missile Early Warning Surveillance and 
other super radar systems to detect ICBMs as they rise over the 
horizon at distances up to several thousands of miles. 


No technical area makes greater demands on the scientific skills 
and creative imagination of the engineer than Ballistic Missile 
Defense Environments. 


Openinas for Openings for engineers with 
engineers with 4-10, years’ 
or more, years’ experience in: 
experience in: 

Antenn i 
svsvans : “¢ a Design & Development 
DEVELOPMENT & RF Comp ts Development 


Radar Systems 
Development Video Display Development 


Systems Analysis Data Reduction Equipment Design 
Data Analysis & Development 


Electronic Transistor Applications 





UHF & M/Wave Receiver Development 





Systems Structural Design 
Computer Programmers Computer Applications 


Qualified engineers will be invited to visit the Missile Detection Systems Section 
and judge at first hand the unusual opportunities offered for professional growth 
—and the excellent living conditions in-and-around Syracuse, New York. Please 
write in confidence to: Mr. James P. Kinsella, Div. sswe 


MISSILE DETECTION SYSTEMS SECTION 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 
The advertising rate is $31.00 per inch for all 
advertising appearing on other than a contract 
basis. Contract rotes on request 
AN ADVERTISING INCH is measured 7 inch verti- 
cally on one column, 3 columns—30 inches—to a 


page 
EQUIPMENT WANTED or FOR SALE ADVERTISE 


MENTS acceptable only in Displayed Style 
Send NEW Ads or Inquiries to Classified Adv 


Div 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance 
payment count 5 average words as a line 


PROPOSALS, $1.80 a line an insertion 


BOX NUMBERS count as one line additional in | 


undisplayed ods 
of Aviation Week, P. O. Box 12, N. Y. 36, N.Y 











THE 


SIV MOUIMe 


STORY 


INSTRUMENT 


SALES and SERVICE 


Pf kumotive | 


O’HARE FIELD CHICAGO 








FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: Stanley 7-3411 Cable: Flytiger 








Express Airpor 
ce _ 
St. Louis ai 

Lambert Field 


Remmert-W rner 








IMMEDIATE DELIVERY 


TWO C46Rs 49,900 Ibs 


T CATEGORY 


TAS 220 mph 21,000 ibs useful 
Zero time Cargo interior 
Licensed for up to 62 seats 


We ore the owners 


L AND J TRADING COMPANY 
P. O. Box 1065 Int'l Airport 
Miami Phone MO 5-3771 

ASK FOR P. E. DIXON OR E. E. JONES 








AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 
All sizes—immediate dolivery from world’s targ 
est shelf stock. Buy direct from manufacturer 
Lower prices—quicker service. Send for fr-e wall 
charts showing complete line of AN & MS fittings 
and hardware We also machine parts to your 
own special print, avd stock AN & MS foro ngs 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bird Culver City. California 








Deal Directly FOR SALE, 
with Owner TRADE, LEASE 
bg B pL DOUGLAS DC-3 


powered zero 


r im 
mediate delivery. Liberal finance terms 
available & yptions to purchase on 
lease, crediting lease payments to pur 
chase price. For complete details, tele 
phone 

TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
A. J. Ming Wabash 5-3000 














Deal Directly S-51 
With Owner 
CAA commercial SIKORSKY 

licensed four 

Sikorsky HELICOPTERS 
helicopters. 
For the first time 
we now can offer 
a substantial 
quantity of heli- 
copters individu- 
ally or as a lot 
backed with spare 
parts for an extensive helicopter operation 
Excellent performance and attractively 
priced in an overhauled or as is condition, 
whichever desired. For a fleet operator a 
complete package with quantity discount 
Dealers protectec 
A. J. Ming Wabosh 5-3000 
TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 








Dbb+L+6b6+6b4+b++bb6++i646666644644. 
we wre COC CCC CCS 


FOR SALE 
DC-4’s 


B & E Models 
Fully Convertible 


Overseas & Domestic 
Financing Available 


United States Overseas Airlines Inc. 
Chrysler Bldg., New York, N. Y. 
Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
TWX NY 1-3486 


D666. 
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Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, -—5, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field Inc St. Lovis, Mo. 


INVERTERS 
POWER SUPPLIES 
PARTS 


CLARENCE CARRUTHERS, INC. 
155 First Street Mineola, L.t.. New York 
Pioneer 7-007! 
Cable: Clarcarru Mineola, New York 














WHY PAY MORE? 
FOR SALE 


C-46, DC-3, and C-47 AIRCRAFT 


Passenger & Cargo 


Immediate Delivery 


TANTOP AIR TRANSPORT, INC. 


Detroit Metropolitan Wayne County Airport 
Tel: (Detroit) WHitney 1-2100 Inkster, Mich. 











FOR RATES 
OR INFORMATION 
About Classified Advertising 


Contact 
The McGraw-Hill Office 
Nearest ] ou 


ATLANTA, 3—1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 
WARTH 


J 
CHICAGO, 11—520 No. Michigan Ave. 
MOhowk 4-5800 
W. HIGGENS 
CINCINNATI, 37—2005 Seymour Ave 
ELmburst 1-4150 
F. ROBERTS 


CLEVELAND, 13—1164 Illuminating Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2—1712 Commerce St., 
Vaughn Bidg Riverside 7-5117 
G. JONES 
DETROIT, 26-—856 Penobscot Bidg 
WOodward 2-1793 
J. GRANT 
LOS ANGELES, 17—1125 W. 6 St 
MAdison 6-935! 
R. YOCOM 


NEW YORK, 63—500 Fifth Ave 
OXford 5-5959 


R. OBENOUR — D. COSTER — R. LAWLESS 
PHILADELPHIA, 3—Six Penn Center Plaza 
LOcust 8-4330 
H. BOZARTH — R. EDSALL 
ST. LOUIS, 8—3615 Olive St 
JEfferson 5-4867 


F. HOLLAND 


SAN FRANCISCO, 4—468 Post St 
DOuglas 2-4600 
W. WOOLSTON 
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THIS SUMMER... DC-68's TO ETHIOPIA, 


y nenaeend 
Land 2 the Queen 


DC-6B Speed and Luxury will be available 
between Europe and East African cities 
in mid-1958. Ethiopia, Land of Sheba, 
rich in antiquity but with modern com- 
forts, offers an exotic never-to-be-forgotten 
holiday. 

CATRRE ACC 1 VIL a 


ETHIOPIAN AIRLINES 


General Agents 
in United States and Europe ope TWAT 


NEW 


i od 2 1 oe BO) oe) = 8) 
FILLER CAP” 


GUIDE 


simplifies 
design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 


SsPrE_EcCcoa 


(Stee! Products Engineering Co.) 
DIVISION OF KELSEY-HAYES COMPANY 
SPRINGFIELD, OHIO 








LETTERS 





Excellent Coverage 
I am writing you in order to express my 


ippreciation for the excellent article in the 
AVIATION WEEK Pp 70 


Jan. 27 issue of 
oncerning our shipboard operations. I! feel 
that the ind accompanying photo 
graphs expressed our experi 
ences especially well 
Once again, thank you for the 
coverage Your publication is very 
regarded by us all 
G. C. Bunrer 
Commanding Officer 
Fighter Squadron Thirty 
United States Atlantic Fleet 
Naval Air Force 


irticle 
mission and 


excellent 
well 


Iwo 


Negative Destruction 

Mr. Willis L. Nye, in his letter published 
on Feb. 3 (p. 118), reflects the bitter senti 
ments of hundreds of us who attempt to 
preserve a bit of our valuable history. Al 
though he has accurately described most of 
the facts surrounding the burning of 44,000 
original negatives of 8 x 10 in. size, I wish 
to add some additional information 

Mr. Florian DeDonato and I, with the 
blessings of Mr. J. J. Sloan, filed a complaint 
with the Hon. Joe Holt, Representative in 
Congress from the 22d District, Calif. His 
query to Maj. Gen. Joe W. Kelly, USAF 
Director of Legislative Liaison, recently 
brought forth a file of material which com 
pletely illustrates the manner in which the 
destruction of our national heritage can oc- 
cur without the slightest chance for a public 
challenge. This entire project began with 
\GCZ Form 60 in May, 1955. This Rec 
ords Analysis Sheet, signed by Mr. Allen 
Cannon of the Wright-Patterson Records 
Management Office, recommended destruc 
tion because ““Negatives present fire hazard 
and are deteriorating with age.” The second 
reason marked in the form was to “reduce 
cost of space or equipment.” These harm- 
less negatives were also said to be a menace 
to human life and health 

These good people contend that they have 
preserved the material by making 35mm 
microfile negatives from file prints, and that 
the prints made from microfilms are “ade 
quate for the U. S. Air Force needs.” I 
can assure vou that no self-respecting phetog 
rapher would ever agree that a microfilm 
record, shot on 100 ft. strips of film, could 
produce enlarged prints that could even ap 
proach the quality of those made from 
8 x 10 original negatives. Also, no mention 
is made about producing prints of adequate 
quality for the taxpaying public; the same 
public that must pay out 55¢ to $1.50 per 
print to obtain these photographs. Although 
the Air Force admits that over 1,000 refer- 
ences per month were received in 1954 in 
connection with these photographs, they 
little reason for preserving the 
negatives. Why? Because they claimed that 
“the nitrate film can no longer be used”’ to 
make reproductions. This is pure hogwash. 
As late as the summer of 1956, Mr. J. J 
Sloan and I were borrowing these negatives 


could see 
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Aviation Week welcomes the _ opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42nd St... New York 36, 
N. Y. Try to keep letters under 500 
words and give a genuine identification. 
We will print anonymous letters, 
but names of writers will be withheld 
on request. 
Wright-Patterson AFB and making 
beautiful prints on No. 0 and No. 1 Velox 
or Azo paper 
Although this could proceed ad infinitum 
I will stop here with the astute observation 
that servants will undoubtedly 
suggest that we make a microfilm of the 
Constitution and then destroy that paper as 
1 hazard. I would like to point out that 
many of us, as a group, had offered to pre 
serve the negatives at our own expense. Of 
course, there is alwavs an archaic law that 
can be found to prevent this. What say vou, 
Mr. Nve? Shall we encapsulate the heretics? 
Warren M. Bopie, Chairman 
Aero Historical Society 
Woodland Hills, Calif 


™" . . . 7 
Scientific Policy 

On reading President Eisenhower's state 
AW Feb. 10, p. 37), I 


confused as evervone 


trom 


these civil 


ment on “space” 
felt he must be just as 
else about our long-term space 
Mr. McElroy’s appointment of Roy W 
Johnson as ARPA head (AW Feb. 17 
p. 28), indicates that we have arrived rather 
at chaos than confusion 

It is not specifically Mr. Johnson to 
whom I object; rather, it is the underlying 
philosophy of the Administration’s general 
scientific policy since Sputnik. Apparently, 
creation of a new agency is the sole solution 
the Administration can find for a difficult 
technical problem 

Most of us in the research and develop 
ment industry have watched new agencies 
come and go; and we know by now that 
new agencies will, in all probability, be 
staffed by misfits from  already-existing 
agencies—the same people who have failed 
miserably in their present jobs to cope with 
the same problems the new agency has been 
created to solve 

The Congress is at fault either for not 
recognizing or for ignoring for political 
reasons the basic facts of research and de 
velopment life: worthwhile progress is made 
only through steady support of sound re 
search and development programs; progress 
is not made by creating a new agency 
which must then first determine areas in 
which worthwhile contributions could be 
made, then implement a program 

I'he Administration is at fault because it 
consistently chooses for technical jobs peo 
ple having less than the requisite technical 
background and experience 

Given the present situation there must 
be many citizens who wish they had lived 
20 years ago; or that their children had been 
born Russian. 


objectives 


Henry C. ALBERTS 
Lynnfield Center, Mass. 


NACA Runs Range 


As a long-time reader of your fine publ 
cation, permit me to compliment you on 
in unusually high standard of accuracy 
reporting a very difficult and highly tech 
nical field. However, I must draw your 
attention to the fact that in your article on 
“Navy Details Needs for Space Mission” in 
the March 24 copy of Aviation WeeEx (p 
3 made reference to the fact that 
high-altitude research vehicle 
monitored on initial flights by 

inland tracking range, whi 
Mugu to Dugway Proving 


37), you 
the X-15 
would be 
the Navy's 
extends from Pt 
Ground in Utah 

As the original Air Force Project Engi 
neer on the X-15 Radar Range, I must take 
exception to this statement. In addition, | 
am sure that the large number of Air Forc« 
NACA, and Electronic Engineering Cé 
centractor who have labored 
hard and long this past year and one-half 
to make the X-15 Radar Range a reality 
must take exception also. In fact, I believ« 
the details of this radar tracking range wer 
reported in an earlier issue of your maga 


personnel, 


Zine 
As pointed out in your recent article, the 
X-15 will be launched from the far end of 
the range and pass down-range to land on 
the dry lake bed at Edwards AFB. Th 
X-15 Radar Range, as recently planned 
will be operated by NACA personnel and 
will follow the flight of the X-15 and pro 
vide for all the usual range functions 
Keep up the good reporting 
Jerome J. Dover 
Southwest District 
Ampex Corp 
Los Angeles, Calif. 


Manager 


Rail Bending 


With reference to the bottom photo on 


p. 51 of the Feb. 10 issue of Aviation 
Week, may I suggest that the reason for 
the bending of the rail is not unknown 
Such a bending is due to residual stresses 
due to creep 

When the sled runs, the head of the rail 
gets hot and, therefore, it undergoes com 
pression, the thermal expansion being pr 
vented. The axial compressive stress is re 
heved by creep, which causes an irreversible 
negative strain component. In other words, 
the rail’s head becomes such as if it was 
shorter at ambient temperature but ex 
panded thermally up to its actual length 

When the rail cools off, therefore, the 
reverse stress distribution takes place, with 
the rail’s head under axial tension. This 
cannot be relieved by creep because the ma 
terial cannot creep at low temperatures. We 
have, therefore, a residual stress distribution 
of the bending type. Actual bending is pre 
vented by the tiedowns and it actually takes 
place when these are broken 

The photo is very interesting and it helps 
to understand the importance of creep in 
the stress distribution 

Dr. Carro RIparBeELLI 
San Diego, Calif 
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BENDIX INTEGRATED LANDING GEAR SYSTEMS 


PROVIDE MAXIMUM STRENGTH AND COMPLETE DEPENDABILITY 


The safety of the pilot and his plane 
depends on how well the landing gear 
can take it. For the impact stresses on a 
many 


Ihe 


unfailing dependability of every com- 


jet airplane’s landing gear are 


times the gross weight of the aircraft 


ponent that makes up the Bendix* inte- 
erated landing gear systems is the best 


insurance that touch-down, taxi and 


take-off will all be 
actuation, 


safe and reliable 


Retractor control valves, 


Bendix 


PRODUCTS 
DIVISION 


nose wheel steering, powel braking, as 
well as wheels, brakes and shock-absorb 
ing struts—even tires—these are the 
things that make up the complete land 


And it is vital that all 


tout the I 


ing gear system 


components function 
utmost strength and dependability 
Bendix specializes in complete and 
integrated landing gear systems. It is 
that 


and 


which are 


obvious components 


designed built to work together 


South Bend, iwo. 
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So 
a compiete 
Then, we su 
Bendix integrated 
and Bendix Produ 
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GOOD BUSINESS: 
Flying Cessna 


GOOD FLYING: 


Planes that use Reynolds Aluminum 


More and more businessmen are finding real economy in doing 
their own flying in sturdy, smooth-flying planes like Cessna’s 


Of course, the big reason for the growing popularity of Cessna 

business planes is their dependability, their ruggedness, 

their smooth, easy-to-handle performance. Cessna engineers 

design them that way. 

But, it’s one thing to design performance into a plane, 

and another to build it. Cessna makes sure by using Reynolds 

Aluminum in virtually every part of its airplanes—from wing 

spars to structural members—highest quality 

sheet, plate and extrusions. 

Reynolds has integrated production facilities that are unmatched 

in the aluminum industry. Cessna uses these facilities to advantage 
just as every major aircraft manufacturer does. They know 

they can depend on Reynolds for the highest quality aluminum in 

any form or alloy they specify, for technical assistance, 

and for dependable delivery. 

For details on these services write Reynolds Metals Company, 

P.O. Box 1800-T-J, Louisville 1, Kentucky 


The Finest Products 
Made with Aluminum 


are made with 
REYNOLDS €2=: ALUMINUM 


Pty MOLOS matters COMMA 


For below-mill quantities of AND sections and other aircraft 
shapes, contact our specialty aircraft extrusion distributor 
P oneer Alum num Inc 5251 Ww imperia Hwy Le Ss Ar jeles 
45, Calif. Telephone: ORegon 8-7621 


Watch Reynolds All-Family Television Program 
DISNEYLAND", ABC-TV 





